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ANNOUNCEMENT 
The Ohio Agricultural Experiment Station is organized under an art cf the General Assembly 
llCO!llo, passed .A.pri117,1882, and supplemented by an act of Congress, approved March 2, 1!'87. 
WHAT THE STATION CAN DO 
The Station offers its ad vice and assistance to tlae farmers of Ohio along the following lines: 
The maintenance of soil fertility, including the rotation of crops and the selection and use of 
manures and fertilizing materials. 
The selection of varieties of grains, grasses and forage crops and methods of culture. 
The selection of varieties of fruits and vegetables and the management of orchards. 
The examination of seeds that are suspected of being unsound or adulterated; the identification of 
grasses, weeds and other plants; the prevention of fungous diseases of plants. 
Theidentification of insects and the control of such as are injunous. 
The feeding of animals, including calculation of rations and use of various feeding stuffs. 
The plantin~r and care of forest trees and the management of farm woodlots. 
WHAT THE STATION CANNOT DO. 
The Station is DOt prepared to analyze commercial fertilizers and feeding stuffs. as in Ohio that 
work is placed in charge of the SECRETA-RY OF THE STATE BOAKD OF AGRICULTURE, at Columbus, to 
whom all requests for such analyses should be addressed. 
The Station is Dot prepared to give advice respecting treatment of contagious diseases of animals, 
that function having been transferred to the State Board of Agriculture in its capacity of State Live 
Stock Commission. Requests for such ad vice shnuld therefore be addressed to SECRETA-RY, STATE LIVE 
STOCK COMMISSION, Department of Agriculture, Columbus, Ohio, 
The Station is Dot prepared to examine animals suspected of having been poisoned· Such exa.mln-
atlons should be referred to the nearest Veterinarian. 
The Station ls DOt prepared to make official inspection of orchards and nurseries under the law 
requiring ~uch inspection, that work having been transferred to the STATE BOARD OF AGRIC'O'r.T'O'RE 
to whose SECRETA-RY, Columbus, requests for such inspection should be addressed. 
The Station is Dot prepared to examine foods, drugs and dairy products suspected of adulteration. 
as that work is in charge of the OHIO DA-IRY A.ND FooD CoMMISSIONER whose office is at Columbus. 
The Station is Dot prepared to analyze drinking water; requests for such analysis should be 
addressed to the SECRETA-RY OF THE STII.TE BOII.RD OF HEA.I,Tli, Columbus. 
Visitors to the Station or to its various test farms are welcome at all times during business hours. 
Persons or parties who contemplate such visits and who desire special attention are requested to write 
in advance, giving date of proposed visit and probable number of party. 
Any citizen of Ohio has the right to apply to the Station for such assistance as it can ~rive, and aU 
such requests will receive prompt attention. 
The Bulletins of this Station are sent free to all reaideuts of the State whO 
request them. 
Address all communications to 
EXPERIMENT STATION, 
Wooster, Ohm. 
ORGANIZATION OF THE 
OHIO AGRICULTURAL EXPERIMENT STATION 
BOARD OF CONTROL. 
ALvA AGEE, President ................................................ Cheshire 
0. E. BRADFUTE, Secretary .............................................. Xenia 
D. L. SAMPSON, Treasurer .......................................... Cincinnati 
HON. FRIEND WHITTLESEY ............................................. Atwater 
D. D. WmTE .......................................................... Castalia 
STATION STAFF. 
CHARLES E. THORNE, M.A. S •.....•.............•....•......•........ Director 
WILLIAM J. GREEN ........................... Horticulturist and Vice Director 
(Superintendent of Orchards, Gardens and Greenhouses.) 
AUGUSTINE D. SELBY, B. Sc ........................................... Botanist 
(In charge of botanical and plant physiological and pathological investigations.) 
C. G. WILLIAMS ...........•.••......••••.....••.....•.......•....• Agriculturist 
(Superintendent of Farm.) 
JOHN W. AMES, B. Sc ....••••.....•.•............•.................•• Chemist 
p. J. PARROTT, A. M ............................................ Entomologist 
WILLIAM H. KRAMER ......••.......•.•................................. Bursar 
CLARENCE W. WAID, B. Sc •........................... Assistant Horticulturist 
J. S. HOUSER ...•....................................... Assistant Entomologist 
G. M. LUMMIS, B. S. A ..................................... Assistant Botanist 
WILLIAM HOLMES . . . . . . . . . . . . . . . . . ............................. Farm Foreman 
CHARLES A. PATTON.. . . . . . . . . . . . . . . . . . .........•.... Meteorological Observer 
CARY WELTY ..........................................•............. Mechanic 
JAMES L. TAGGART ...................................... Horticultural Foreman 
FAYE BLAYNEY ..••......................................••..•.... Mailing Clerk 
MARY M. LEE ......................................•.•...•...•. ,Stenographer 
FRANK W. GLASS ....................................................... Printer 
EDWARD MoHN ...................... Supt. Northeastern Test-farm, Strongsville 
HENRY M. WACHTER ..........•..• Supt. Southwestern Test-farm, Germantown 
LEWIS ScHULTZ •••..•..•.....•••..... Supt. Southeastern Test-farm, Carpenter 
The Bulletins of this Station are issued at irregular intervals. They are page<! 
consecutively, and an index. is included with the Annual Report, which constitutea 
the final number of each yearly volume. 
REPORT OF THE BOARD OF CONTROL. 
To Hzs Excellency, GEORGE K. NASH, Governor of Ohz"o. 
Sm.:-The twenty-first annual report of the Ohio Agricultural 
Experiment Station, for the year ended June 30th, 1902, is herewith 
respectfully submitted. 
In your last annual message to the General Assembly occurs 
the following paragraph: 
"The law as it now exists authorizes the governor to appoint the members of 
the board of control of the agricultural experiment station, located at Wooster, 
0., and provides that the governor shall be a member ex-officio. It is a mistake 
to require the governor to serve upon a board with members appointed by him. 
Again, his duties as governor are so numerous that he does not have an oppor-
tunity to give to this office such per'>onal attention as it should receive from a 
member of the board of control. The director of the station, appointed by the 
board of control, is also made an ex-officio member. It is a mistaken policy to 
make him a member of the board which has the appointing power. The law 
should be so changed as to pennit the governor to appoint :five members of the 
board of control, and then give the board the power to elect the director of the 
station.'' 
Pursuant to this suggestion a bill was introduced by Hon. U. 
F. Wells, Representative from Wayne county, which became a law 
in the following form: 
Be it enacted by tke General Assembly of tke State of Ohio; 
SECTION 1. That sections 409-2, 409-3, 409-4, 409-5, and 409-6 of the Revised 
Statutes of Ohio be so amended as to read as follows: 
Sec. 409-2. The government of said experiment station shall be vested in a 
board of control, consisting of :five members, not more than three of whom shall 
belong to the same political party, who shall be appointed by the governor, by 
and with the advice and consent of the senate, and whose tenn of office shall be 
for :five years, except that those :first appointed under this act shall hold office for 
one, two, three, four and :five years respectively, the terms to be :fixed by the 
governor in their commissions. In oa.se a vacancy shall occur in the board an 
appointment shall be made by the governor for the unexpired tenn. The mem-
bers of the board shall be paid their necessary expenses while engaged in the 
discharge of their official duties, but they shall not receive compensation for 
their services. 
Sec. 409-3. On the passage of this act the governor shall appoint the board 
of control and shall at once call them together, when they shall organize by the 
election ot a pres1dent, secretary and treasurer. The board shall hold an annual 
meeting in Columbu& during the week beginning with the first Monday in March, 
and -special meetings at other times and places upon a call of the president, or 
(v) 
vi ANNUAL REPORT. 
upon a written request of two members of the board. Three members shall c<J;;. 
stitute a quorum for the transaction of business. 
Sec. 409·4. The board of control of said experiment station is hereby:consti-
tuted a body corporate, with the power of suing and being sued, of contracting 
and being contracted with, and of making and using a common seal and altering 
the same at pleasure; they shall have the power to receive and hold in trust, for 
the use and benefit of said station, any grant or devise of land, and any donation 
or bequest of money or personal proper:ty, to be applied to the general or special 
use of the station, as may be directed by the donor; the board shall appoint a 
director at their meeting on the first Monday in March, 1902, who shall be a per-
son of acknowledged ability and training in the principles and practice of scien-
tific agriculture; they shall adopt by-laws, rules and regulations for the govern-
ment of the station; they shall make an annual report of their experiments and 
work to the governor of the state and the same shall be published annually in 
the Ohio agricultural report and five thousand copies separate in pamphlet form 
for free distribution, and tp.e pamphlet copies to be printed and paid for, the 
same as other public printing; they shall fix the salaries and terms of office of 
all officers and employes of the station; and they shall have power to remove at 
any time for cause, sustained by written charges, any officer or employe of the 
station. 
SEc. 409-5. The director shall have control of the affairs of the station in all 
its departments, and shall be responsible to the board of control for the efficient 
management thereof; with the approval of the board of control he shall appoint 
such chiefs of department, assistants and other employes as may be necessary 
for the proper management of the station, and shall assign them to their respec-
tive O.<.l' ies. The director shall have authority to suspend any officer or employe 
of the station for cause, he at once to report the same, with reasons therefor, 
to the board of control for final action. 
SEC. 409-6. The title of all lauds for the use of said experiment station 
shall be made in fee simple to the state of Ohio, with covenants of seizin and 
warranty, and no title shall be taken to the state for purposes aforesaid until 
the attorney general shall be satisfied that the same is free from all defects and 
incumbrances. The attorney general shall be the legal adviser of said board 
of control, and shall institute and prosecute all suits in behalf of the same. 
SECTION 2. Said original sections 409-2, 409-3, 409-4, 409-5 and 409-6 of the 
Revised Statutes of Ohio are hereby repealed and this act shall take effect and 
be in force from and after its passage. 
Passed February 18, 1902. 
W. S. McKINNON, 
Speaker of the House of Representatives. 
CARL L. NIPPERT, 
President of the S~nate, 
Under authority of this law, on February 26th you appointed 
the following persons as members of the Board of Control, for the 
terms stated: 
FRIEND WHITTLESEY, of Atwater, Portage Co., ..... 1 year. 
ALvA AGEE, of Cheshire, Gallia Co., .............. 2 years. 
D. D. Wnite, of Castalia, Erie Co., ................ 3 years. 
0. E. BRADFUTE, of Xenia, Greene Co., ............ 4 years. 
D. L. SAMPSON, of Cincinnati, Hamilton Co., ....... 5 years. 
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The Board met at Columbus on March 3rd, and organized by 
the election of Alva Agee as president, 0. E. Bradfute as secretary 
and D. L. Sampson as treasurer. The next day the board visited 
the Experiment Station, and after careful examination of its affairs 
re-elected Charles E. Thorne as director, and at a later meeting 
confirmed his appointments of members of staff, assistants and em-
ployes, this action throughout being taken by un~imous vote of 
the board. 
At the meeting of March 4th the following resolution was 
nanimously adopted: 
"Resolved that we respectfully urge the Ohio State Board of Agriculture to 
join with us in our efforts to secure the passage of House Bill No. 317 and such 
other kindred legislation as tends to place the enforcement of laws relative to 
the diseases of plants and animals in charge of the State Board of Agriculture, 
rather than with the Expenment Station." 
This resolution was adopted with the feeling that the only 
legitimate work of an Agricultural Experiment Station is that of 
research in agriculture, and that whenever police duties of any 
sort are laid upon such an institution its proper work is interfered 
with. 
The State Board of Agriculture reciprocated this feeling, and 
the result was the transfer to that body by the General Assembly 
of the work of orchard and nursery inspection, with which work 
the Experiment Station had hitherto been charged. A further 
action by the General Assembly transferred the powers and duties 
of the Live Stock Commission to the State Board of Agriculture, 
and in view of this action the Experiment Station discontinued the 
tuberculin testing of cattle, which it had carried on for two years 
previously, that work being assumed by the Board of Agriculture. 
In these matters the two organizations have worked together in 
the most perfect harmony, and we feel that a very important ad-
vance has been made for the agriculture of the State in thus clearly 
drawing the line between those functions concerned in the execu-
tion of law and those concerned with scientific investigation. 
APPROPRIA'.riONS. 
The following appropriations were made to the Station by the 
General Assembly for the years 1902 and 1903: 
Expenses of Board of Control, unexpended balance 
and ..........................................•. 
Bulletin illustration ..............................•. 
Special work 1n entomology, botany, chemistry and 
horbcul'ture ........................•...•. , ... 
Sub-stations for field experiments ..........•..•... 
1902 1903 
$250 00 
400 00 
7,000 00 
51000 00 
$500 00 
400 00 
7,000 00 
s.ooo 00 
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General repairs, labor and supplies ............. . 
Investigation of tuberculosis and other diseases of 
cattle (balance reappropriated) ............... . 
Special work in ammal industry ................. . 
Library equipment and care ..............•....... 
General construction ..........••.••• , .•••••.•••••• 
7,000 00 
3,359 19 
1,500 00 
250 00 
7,ooo oo 
1,500 00 
500 00 
3,000 00 
Totals........................ $24,759 19 $24,900 Ou 
These appropriations provide for the continuance and extension 
of the special work in entomology, botany, chemisl:ry and horti~ 
culture, through which the Station has been enabled to carry its 
work into localities in which have occurred particularly destructive 
outbreaks of insect pests, or in which special problems in diseases 
of fruit trees or vines have presented themselves, and also for the 
extension of the soil studies of the Station through its sp.b-station 
work. 
Hitherto Southern Ohio has been practically unrepresented in 
the Station's work, the main station 'ftnd both sub~stations being 
located in the northern section of the State. But in no part of the 
State is the help of the Station more urgently needed than in the 
hill counties of southern and southeastern Ohio. Many of the lead-
ing problems which confront the farmers of this region are radi-
cally different from those on the level lands of the State, and they 
are problems which can only be studied on the ground. It is there-
fore proposed to establish two new sub-stations in Southern Ohio, 
one to be located in the Miami Valley and to have for a part of 
its work the study of questions pertaining to the cultivation of to-
bacco, and the other to be located at some point in the hill region of 
southeastern Ohio. Some of the problems before this southeastern 
sub-station will be the re-afforesting of the denuded hillsides which 
are too steep for profitable cultivation; the clothing of others with 
orchards, and of still others with pasture grasses. 
It should be understood that these outlying sub-stations are 
merely test farms on which local conditions are studied under the 
supervision of the experts of the central station, to which all work 
requiring technical or laboratory investigation is transferred. Their 
cost of maintenance, therefore, is relatively small, as they require 
neither costly buildings nor expensive superintendence. 
It will be observed that the plans above outlined contemplate a 
material enlargement of the Station's operations. This enlarge-
ment is being made in response to urgent demand on the part of 
the farmers of different sections for assistance in the solution of 
their special problems. 
0. E. BRADFUTE, 
Secretarv of the Board of Control. 
REPORT OF THE BURSAR. 
MR. ALvA AGEE, President of the Board of Control, 
Sm:-I respectfully submit herewith the financial report of this 
Station for the fiscal year ending June 30, 1902. 
In Statements A, B, C and D, respectively, will be found a 
record of the .receipts and expenditures from the various funds; 
Statement A being a statement of account with the annual appro-
priation received from the U. S. Treasury, and a copy of the report 
made to the Governor of the State, the Secretary of Agriculture, 
and the Secretary of the U. S. Treasury; Statement B being a 
statement of account with the State Treasury; and Statement C 
showing the rece1pts from farm produce and other sources and 
expenditures from this fund. 
The three statements, A, B and C, are combined in Statement 
D, which shows the total income and expenditures for the :fiscal 
year. 
STATEMENT A. 
THE OHIO AGRICULTURAL EXPERIMENT STATION IN ACCOUNT WITH THE 
UNITED STATES APPROPRIATION. 1901-1902. 
Dr. 
To receipts from the Treasurer of the United States, as 
per appropriation, for the fiscal year ending June 30, 
1902, as per act of Congress approved March 2, 1887............. $15,000 00 
Cr. 
By expenditures for-
Salaries . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . . . . . . . . . . $12,102 63 
Labor. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 585 92 
Postage and stationery............................... 179 12 
Freight and express.. . . . .. . .. • . .. .. .. . .. . .. . . . . . . .. .. 15 62 
Heat, light, water and power......................... 312 06 
Seeds, plants and sundry supplies • . . . . . . . . . . . . . . . . . . 646 06 
Fertilizers •.•.......•............ :..... . . . . . . . . . . . . . . . 175 4S 
Feeding stuffs........................................ 379 83 
Library.. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 52 55 
Tools, implements and machinery.. . . . . . . . . . . . . . . . . . 388 47 
Furniture and fixtures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 22 
Contingent expenses ....................... , . . . . . . . . . 15 00 
Buildings and repairs.. . . . . . .. . . . . . . . .. .. . . .. .. . . . . . 68 07 
$15,000 00 
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We, the undersigned, duly appointed Auditors of the Corporation, do hereby 
certify that we have examined the books and accounts of the Ohio Agricultural 
Experiment Station for the fiscal year ending June 30, 1902; that we have found 
the same well kept and classified as above, and that the receipts for the year 
from the Treasurer of the UniLed States are shown to have been $15,000.90, and 
the corresponding disbursements $15,000.00; for all of which proper vouchers are 
on :file and have been by us examined and found correct, thus leaving no balance. 
And we further certify that the expenditures have been solely for the pur-
poses set forth in the act of Congress approved March 2, 1887. 
Signed: 
Attest: CRAS. E. THORNE, Custodiat&. 
FRIEND WHITTLESEY, 
0. E. BRADFUTE, 
Auditors of Board of Control. 
I hereby certify that the foregoing statement of account to wn1cn this is 
attached, is a true copy from the books of account of the institution named. 
W. H. KRA.MER, Bursar. 
1902 
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STATEMENT B. 
OHIO AGRICULTURAL EXPERIMENT STATION IN ACCOUNT WITH TR:E 
STATE TREASURY. 
Appropriation for-
Sub-stations for field experiments ..... 
Bulletin illustration ................. . 
Special work in entomology, botany, 
horticulture and chemistry ....... . 
General repairs, labor and supplies .. . 
Special work in animal industry ..... . 
Library equipment and care ......... . 
Expenses of Board of Control ........ . 
Total 
amount to 
Station's 
credit. 
$5,000 00 
400 00 
7,000 00 
7,500 00 
1,500 00 
250 00 
250 00 
Total 
amount 
expended. 
$ 785 95 
1,081 69 
557 62 
250 00 
Balance 
in 
treasury 
June 30, 
1902 
$4,214 05 
400 00 
5,91H 31 
6,942 .38 
1,500 00 
250 00 
----------1-----------1------·--
Totals for 1902................ $21,900 00 
Balance of appropriations for 1900 and 
1901 brought forward July 1, 1901. 
$2,675 26 $19,224 74 
1900 New construction ................... . $ 850 00 $ 850 00 
Investigation of tuberculosis and other 
diseases of cattle ................. . 
Bulletin illustration ...............•... 
Expenses of Board of Control. •......•. 
1901 Sub-stations for field experiments ...•. 
Bulletin illustration .•................. 
Special work in entomology, botany, 
horticulture and chemistry ....... . 
General repairs, labor and supplies .. . 
Investigation of tuberculosis and other 
diseases in cattle ................. . 
Expenses of Board of Control. ........ . 
1,635 99 
% 
40 73 
1,677 94 
400 00 
3,237 77 
510 71 
3,000 00 
700 00 
1,276 80 
96 
40 73 
1,677 94 
400 00 
3,237 ?'7 
510 71 
700 00 
359 19 
* 3,000 00 
1--------1----------
Totals for 1900-1902........... $33,954 10 $11,370 17 I $22,583 93 
*Reappropriated for 1902-11101. 
xii ANNUAL REPORT. 
STATEMENT C. 
OHIO AGRICULTURAL EXPERIMENT STATION IN ACCOUNT WITH PRODUCE 
FuND. 
To Receipts. 
June 30, 1902. 
From sales of agricultural produce ................ . 
dairy produce. . . . . . . . ............... . 
'' live stock ..... ..................... .. 
" horticultural produce ................ . 
Northeastern Sub-station produce ........... . 
Northwestern Sub-station produce .......... . 
0. S. U. Sub-station produce ............... . 
$1,339 19 
855 75 
2,819 29 
2,142 32 
141 48 
118 55 
73 23 
Total produce . . . . . . . . . . . . . . . . . . .............. . $7,489 81 
112 83 
673 18 
537 21 
324 80 
labor ... , ............................................. . 
rents ................................................. . 
miscellaneous sales ................................... . 
fees for testing dairy cattle (milk test) ................ . 
Total receipts for the year ................................ $9,137 83 
Balance brought forward July 1, 1901..................... 1,356 77 
Total ............................................... $10,494 60 
By Expenditxwes. 
June 30, 1902. 
For Salaries, special and temporary services. . . . . . . . . . . . . . . 15 00 
labor .................................................. 6,117 85 
postage and stationery.... . . . . . . . . . . . . . . . . . . . . . . . . . . 112 46 
freight and express. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219 13 
heat, light, water and power... . . . . . . . . . . . . . . . . . . . . . . . 129 17 
seeds, plants and sundry supplies.. . . . . . . . . . . . . . . . . . . . 467 55 
fertilizers . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ , . . 39 30 
feeding stuffs................... . , . . . . . . . . . . . . . . . . 482 34 
library .................. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 94 
tools, implements and machinery....................... 72 67 
furniture and fixtures..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 48 
live stock ... •........................................... 935 46 
traveling expenses..................................... 149 52 
contingent expenses .......... , ..................... ·-. 89 47 
buildings and repairs. . . . . .. . . . . . . .. . . . .. . . . . .. . . .. . 164 62 
miscellaneous.......................................... 335 82 
Total expenditures for the year ........•..... 
By balance carried forward. . . . . . . .. 
$9,424 78 
1,069 82 
Total ..•...... ........... $10,494 60 
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STATEMENT D. 
TOTAL RECEIPTS AND EXPENDITURES OF THE Omo AGRICULTURAL EXPERIMENT 
STATION FOR THE YEAR ENDING JUNE 30, 1902. 
Total Receipts. 
From U.S. Treasury ..................................... $15,000 00 
State appropriations. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 21,900 00 
miscellaneous receipts • . • . . . . . . . . . . . • .. . . . . . . . . . . . . . 9,137 83 
Total receipts for the year ............................. $46,037 83 
To balance brought forward July 1, 1901................. 13,410 87 
Total . . • • • . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . $59,448 70 
Total Expenditures. 
For salaries and wages: technical and office staff ....•.... 
special and temporary services ...................... . 
foremen and skilled laborers ............. $4,031 63 
ordinary loborers............... . . .. . . .. . . . 7,264 55 
Total labor . . . . . . . . . . . . . . . . . . . . . . . . . . 
publications ......................................... . 
postage and stationery ......•.......... 
freight and express. . . . . . . . . . . . . . . . . . , . . . . . . . .. . 
heat, light, water and power ........................ . 
chemical supplies ................ "' 
seeds, plants and sundry supplies ........ . 
fertilizers .... , ...................... , ................ . 
feeding stuffs ................•....................... 
library ......•........................................ 
tools, implements and machinery .................... . 
furniture and fixtures ............................... . 
scientific apparatus ................................. . 
live stock ........•................................... 
traveling expenses ..................................• 
contingent expenses ................................. . 
buildings and repairs .............................. . 
miscellaneous . • . . . . . . . . . . . . . . . . . . ................ . 
$13,021 40 
15 00 
11,296 18 
451 37 
561 47 
334 12 
769 59 
176 32 
1,706 22 
348 89 
872 17 
153 98 
605 91 
168 81 
14 07 
1,060 46 
2,198 97 
449 59 
1,254 61 
335 82 
Total expenditures for the year. . . . . . . . . . . . . . . • . . . . . . . . . $35,794 9S 
By balance carried forward.............................. 23,653 75 
Total.. . •• . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • $59,448 10 
Respectfully submitted, 
W. H. KRAMER, Bursar. 
REPORT OF THE DIRECTOR. 
MR. ALVA AGEE, Presz'dent of the Board of Control: 
SIR: The past year has been an eventful one in the .history of 
this Station. For nearly twenty years it had prospered ur:..der an 
organic law whose provisions had purposely been made as simple 
as possible, in order not to fetter its growth. So long as the Sta-
tion was kept strictly to its legitimate work of research this loosely 
framed law served its purpose well; but with the growth in influ-
ence and usefulness of the Station came the temptation to use its 
organization for purposes, proper and legitimate in themselves, but 
altogether foreign to the work of scientific research. This attempt 
gave rise to conflicting interests, and misunderstandings arose both 
within and without the Station; the organic law was- found to be 
susceptible of interpretations diametrically opposite to those under 
which it had hitherto been construed, and thus a recasting of the 
law became imperative. 
On the assembling of the legislature the Governor directed 
attention to this matter, and on the enactment of a new law, framed 
along lines suggested by him, he appointed a Board of Control 
consisting exclusively of actual farmers, and the legislature mani-
fested its confidence in this Board by making larger appropriations 
for the research work of the Station than had ever before been 
made for that purpose in the State. 
THE WORK OF THE YEAR. 
The investigations of the Station during the year und,er :cev~ew 
have followed closely along the lines previously laid down, and 
while this method may not result in many riew discoveries, we feel 
that the stability which it affords to the few conclusions reached is 
ample justification for its continuance. A part of the work done 
during the year is reported in the following bulletins: 
No. 129, pp. 1-28: By J. Fremont Hickman: Field experi-
ments with wheat; comprising comparison of varieties and cultural 
investigations. In the variety comparisons, extending over nine 
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seasons at Wooster and following, in some cases, a considerable 
period at Columbus, we find that a few sorts have taken and 
maintained a considerable lead in productiveness over other sorts. 
The cultural investigations indicate for thin soils a decidedly larger 
quantity of seed per acre than is usually sown. 
Bulletin 130, pp. 29-46: By A. D. Selby: Spraying for grape 
rot and the relation of spraying to public health. This bulletin 
reports a cooperative experiment in spraying in a commercial vine-
yard, in which a very large increase of crop and of net profit 
resulted from spraying. It also gives evidence showing that there 
is no danger to health in the use of grapes which have been prop-
erly sprayed. 
Bulletin 131, pp. 41-52: By A. D. Selby: The prevention of 
onion smut. This bulletin reports progress in a series of experi-
ments reported previously in Bulletin 122, and shows that the use 
of formalin or quicklime is fully warranted for prevention of this 
trouble. 
Bulletin 132, pp. 53-70: By John W. Ames: Sugar beet in-
vestigations in 1901. This bulletin reports a continuance of work 
p1·eviously reported. It gives the analyses of 216 samples of sugar 
beets sent from different parts of the State. 
Bulletin 133, pp. 71-88: By W J. Green and C. W. Waid: 
Potatoes: Comparison of varieties and fertilizer tests. This bul-
letin is a report of progress in these lines and gives information 
concerning the productiveness and quality of 55 varieties of pota-
toes and a summary of 8 years' experiments with different combi-
nations of fertilizing materials. 
Bulletin 134, pp. 89-102: By C. E. T4ome and J. Fremont 
Hickman: The value of barnyard manure: containing data on the 
composition of manure and ihe results of experiments in the re-en-
forcement of manure, in the comparison of open-yard with stall 
manure, and in comparison of manure with commercial fertilizers, 
eing a continuance of the investigations of the Station on the main-
enance of fertility, previously reporte-
Bulletin 135, pp. 103-140: By C. A Patton: Meteorological 
summary, press bulletins and index· this bulletin is appended to 
the present report. 
These bulletins contain only a small part of the Station's work 
for. the year. Several others are in process of preparation, but the 
company having secured the contract for this part of the State 
printing for two years, 1901 and 1902, have been occupying from 2 
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to 4 months in getting out one of our small bulletins, so that it has 
been useless to attempt to issue any bulletin, the value of which 
depended upon prompt publication. I am happy to be able to 
report that the last General Assembly has made an appropriation 
for the Station to cover the cost of a printing outfit, and as soon as 
the present printing contract expires the outfit will be installed 
and the bulletins will be printed in the Station's own office and 
under its own control. 
Press Bulletins have also been issued during the year, carrying 
this series to No. 239. These bulletins are republished in Bulletin 
No. 135, appended to the present report. 
ACKNOWLEDGMENTS. 
The following publications have been received during the year 
as donations to the Station's library, or in exchange for its bulletins: 
BOOKS, PAMPHLETS AND SCIENTIFIC PERIODICALS. 
AuSTRALIA: Reports of the Minister of Agriculture for South Australia for 
1900 and 1901: Richard Butler, Minililter of Agriculture, Adelaide, South Aus-
tralia. 
--Report of the Botanical. Gardens and Domains of New South Wales, 
for 1900: J. H. Maiden, Director, Sydney. 
BARBADOES: Report of the Agricultural Work for the seasons between 1899-
1901, carried on under the direction of the Imperial Department of Agriculture 
for the West Indies: J. R. Bovell, F. C. S., F. L. S., Superintendent of Botani-
cal Station, Dodds Reformatory. 
BRAZIL: Brazilian Coccid~: Prof. A. Hempel, S. Paulo, Brazil. 
--Revista do Museu Paulista, 1900: por H. Von Ihering, S. Paulo. 
Bur:NoS Anms: Anales del Museo Nacional, tomo VII, 1902: Florentino 
Ameghino, Director, Buenos Aires. 
--Communicaciones del Museo Nacional de Buenos Aires, 1898-1901: Prof. 
Dr. Carlos Berg, Buenos Aires. 
BELGIUM: Bulletin de 1' Institut Chimique et Bacteriologique de 1' Etat a 
Gembloux. 
CaNADA: Report of the Department of Agriculture of the Northwest Terri-
tories for 1900: G. H. V. Bulyea, Commissioner of Agriculture, Regina, Canada. 
--Ontario Department of Agriculture: Reports of the Agricultural College 
and Experimental Farm; Experimental Union; Live Stock Associations; Regis-
trar of Live Stock; Farmers' Institutes; Bee Keepers' Association; Poultry 
Association; Fruit Growers' Association; Fruit Experiment Station and bulletins 
of the Agricultural College and Bureau of Industries: Hon. John Dryden, 
Minister, Toronto. 
CEYLON: Royal Botanic Gardens: Report of the Director for 1901. J. C. 
Willis, M. A., Director, Peradeniya, Ceylon. 
CoSTA RICA.: Boletin del Institute Fisico-Geografico de Costa Rica: Senor 
Don Manuel Aragon, Director General de Estadistica, San Jose, Costa Rica. 
DENMARK: Oversigt over det Konelige Danske Videnskabernes Selskabs 
Forhandlinger, 1892--1900, 10 vols.: H. G. Zeuthen, Sekret~r, Copenhagen. 
ENGLAND: Annual Report on the Distribution of Grants for Agricultural 
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Education and Research in the year 1900--1901: Secretary to the Board of Agri-
culture, London. 
--Durham College of Science, New Castle-tlpon-Tyne: Experiments with 
crops and stock conducted by the agricultural department during the season of 
1901: Compiled by Prof. T. E. Middleton, M.A., M. Sc. 
--Journal of the Royal Horticultural Society: Rev. W. Wilks, M • .A., 
Secretary, 117 Victoria St., London, S. W. 
--Lawes Agricultural Trust: Memoranda of the origin, plan and results 
of the field and other experiments conducted on the farm and in the laboratory 
of the late Sir John Bennett Lawes, Bart., D. C. L., LL.D., F. R. S., at Roth-
a.msted, Herts, England, for 1901. 
--Prospectus of the Aynsome .Agricultural Experiment Station and farm: 
J. S. & T. M. Remington, proprietors, Cartmell, Grange-over-Sands, Lanca-
shire. 
--Victoria University, The Yorkshire College, Leeds: 27th Annual Re-
port, 1900-1901. 
FINLAND: Berattelse ofver Skadeinsekters Upptradande i Finland, ar 1899-
1900: .A.fgifoen af Enzio Reuter, Helsingfors, 1900--1901. 
--Physopus tenuicornis Uzel als Erzeuger totaler Wessahigheit bei Hafer: 
von Enzio Reuter, Helsingfors. 
--Rhizoglyphus echinopus (Fum. et Murray) ein neuer Schadiger des 
E.afers: von Enzio Reuter, Eelsingfors. 
FRANCE: Les Pieges lumineux et la destruction des insectes nuisibles: 
V. Vermorel, Montpelier. 
--Les Effets de le Foudre et le Gelivure, par L. Ravez: .A. Bonnet, 
Montpelier. 
GERMANY: Bericht uber die Thatigkeit des Landwirthschaftlichen Vereins 
fur Rheinpreuszen im Jahre 1901: Erstattet von Vorsteher Dr. Herfeldt, Bonn. 
--Notizblatt des kgl. botanischen Gartens und Museums zu Berlin, No. 26: 
Verlag von Wilhelm Engelmann in Leipzig. 
--Use of Potash in German Agriculture, by .A. Maercker, Director of the 
Expenment Station of Halle, Germany: (From the German Kali Works, 93 
Nassau St., N.Y. City.) 
HAWAll: Fertilizing of sugar cane in the Hawaiian Islands: (From the 
German Kali Works, 93 Nassau St., N. Y. City.) 
--Report on Fertilization: by Chas. F. Eckart, Chairman of Committee on 
Fertilization of the Hawa1ian Sugar Planters' Association, Honolulu. 
--Work of the Hawaiian Experiment Station for 1901: R. E. Blouin, 
Director, Honolulu. 
HuNGARY: Index Horti Botanici, Universitis Hungaricre (Pestini), 1788, 
J. J. Winter!. Reprint: Dr. philos. Magocsy-Dietz, Budapest. 
INDIA: Agricultural Department of the Mysore State, Second .Annual 
Report of the Agricultural Chemist, 1900--1901: Prof . .A. Lehmann, Bangalore. 
--Report of progress and condition of ;the Goverment botanical gardens, 
Saharanpur and .A.rnigadh, 1901: W. H. Moreland, Director, Northwest Prov-
inces and Oudh, Cawnpore. 
ITALY: .A.nnali della Regia Scuola Superiore di .A.gricoltura in Portici: 
Direzione Generale dell' .A.gricoltura, Roma. 
--Atti del Instituto Botanico dell T.Tniversita di Pavia e Laboratorio Crit-
toga.mico Italiano, II Serie, Volume VII: Giovanni Briosi, Direttore, Pavia 
1902. 
--Bulletino della Sta.zione .A.graria di Modena, 1871-1901. G. Cugini, 
Direttore, Modena. 
--Le Stazioni Sperimentali Agraria Italiane. Organo delle sta.zioni 
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agrarie dei laboratori di chimica agraria del regno. Publicato sotto gli auspici 
del Ministero di Agricoltura dal Dott. Gino Cugini, Direttore della R. Stazione 
di Modena. 1871-1902. Modena. 
--Relazione sullo Stato e Sullo Attivita del Laboratorio di Entomologia 
Agraria presso la R. Scuolo Superiore di Agricoltura in Portici: Prof. Antonio 
Berlese, Portici, 1901. 
JAMAICA: Annual Report and bulletins of the Public Gardens and Plan-
tations, 1901: William Fawcett, Director, Kingston, Jamaica. 
--Board of Agriculture: Report on the cultivation of pineapples and other 
products of Florida: Robt. Thompson, Director of Public Gardens, Kingston, 
Jamaica. 
JAPAN: Tokyo Imperial University, Bulletins of the College of Agricul-
ture: Prof. N. Matsui, Director of the College, Komaba, Tokyo. 
MEXICO: Ley sabre Ferrogarriles: Biblioteca del Roletin de la Sociedad 
Agricola Mexicana, Mexico. 
--Boletin de la Comision de Parasitologia Agricola, Redactado por el Prof. 
A. L. Herrera: Publicacion autorizade por la Secretaria de Fomento, Mexico. 
NETHERLANDS: Academisch Proefschrift aan de Universiteit van Amster-
dam, 1888-1900. 
--Bulletin van bet Kolonial Museum te Haarlem, 1901: J. H. Bussy, Am-
sterdam. 
--Verslag van den toestand van het Kgl. Zoologisch-Botanisch Genootschap 
te 's Gravenhage, over bet jaar 1901: D. N. Dietz, Secretaries, 's-Gravenhage. 
NETHERLANDS-INDIA: Mededeelingen van het Proefstation voor Suikerriet 
in West Java, "Kagok," Pekalongan. 1886-1900. 
--Natuurkundig Tijdschrift voor Nederlandsch-Indie: uitgegeven voor 
Koninklijke Natuurkundige Vereeniging in Nederl-Indie onder redactie van Dr. 
W. van Bemmelen, Derl LXI, 1902: Dr. J. G. van Deventer, Secretaris, Welte-
vreden. 
--Reports of the West Java Sugar Experiment Station for 1900: S. C. van 
Mnsschenbroek, President, "Kagok," Pekalongan. (In Dutch and English.) 
NEw ZEALAND: Ninth Annual Report of the Department of Agriculture, 
for 1901: The Hon. T. J, Duncan, Minister for Agriculture, Wellington, N. z. 
RUSSIA: Reports from the Library of the Imperial University (in Russian,) 
1885 tl.l 1900. 
S<.:OTLAND: Wes1: of Scotland Agncultural College, First annual report on 
:field and feeding experiments on farms in the center and southwest of Scotland: 
R. Patrick Wright, Principal, Glasgow. 
SPAIN: Memorias de la Real Academia de Ciencias, Tomo XIV, Obras 
Malaculogicas de J. G. Hidalgo, Parte I. Estudios Preliminares sobre la 
Fauna Malacologica de las Islas Filipinas. Madrid, 1890, 1891. 
SWEDEN: Nyt Magazin for Naturvidenskaberne grundlagt af den physio-
graphiske forening i Christiana, 19()2: T. 0. Brogger, Christiana. 
--Geological Institutien of the University of Upsala. Bulletins Nos. 1-9, 
1892-1900: Hj. Sjogren, Editor, Upsala. 
WALES: University College of North Wales, Bangor; Agricultural Depar~ 
ment: Reports on experiments with crops and live stock for 1901, by Thomas 
Winter, M. A., and C. Byron Jones, F. H. A. S. 
UNITED STATES: American Museum of Natural History. N. Y. City: 
Bulletins for 1901. 
--American Southdown Record, Vols. I-VIII, 1884 to 1900: John G. 
Springer, Secretary, Springfield, Ill. 
--An Old Indian Village: Prof. Johan August Udden, Rock Island, Ill. 
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--Chicago Academy of Science, Bulletins for 1901: Frank Collins Baker, 
Curator, Chicago, Ill. 
--Cincinnati Society of Natural History, Journal, for 1900-1: Joshua 
Lindahl, Editor, Cincinnati, 0. 
--Columbus Horticultural Society, Annual Report for 1900: V. H. Davis, 
Secretary, Columbus, 0. 
--Debt: A lecture for the times, by Allston Ellis, President Ohio Univer-
sity, Athens, 0. 
--Elisha Mitchell Scientific Society, Journal, for 1901. Chapel Hill, N.C. 
--Florida Department of Agriculture, Report, for 1901, and bulletins: B. 
E. McLin, Commissioner of Agriculture, Tallahassee, Fla. 
--Game Laws of the U. S. and Canada: The Union Metallic Cartridge 
Co., Bridgeport, Conn. 
--Hampton Normal and Agricultural Institute, Thirty-third Annual Re-
port of the Principal, for 1901: H. B. Bissell, Hampton, Va. 
--Historical and Philosophical Society of Ohio, Annual Report for 1901: 
Catharine W. Lord, Librarian, Cincinnati, 0. 
--Illinois State Horticultural Society, Transactions for 1901: L. R. Bry-
ant, Secretary, Springfield. 
--Indiana State Horticultural Society, Transactions for 1900: Prof. James 
Troop, Secretary, Lafayette. 
--Iowa Horticultural Society, Transactions for 1900 and 1901, 2 vols.: 
Wesley Greene, Secretary, Des Moines. 
--Iowa Geological Survey, Bulletin No. 1-The Grasses of Iowa: Samuel 
Calvin, State Geologist, Des Moines. 
--Iowa University, Laboratories of Natural History: Bulletins for 1901. 
--Iowa Year Book of Agriculture for 1901: G. H. Vanhouten, Secretary, 
Des Moines. 
--Kansas Academy of Science, Transactions for 1899 and 1900: B. B. 
Smyth, Librarian, Topeka. 
--Kansas Horticultural Society, How to grow and use the grape in Kan-
sas: by Wm. H. Barnes, Secretary, Topeka. 
--Kansas Horticultural Society, Transactions for 1901: William H. 
Barnes, Secretary, Topeka. 
--.Kansas State Board of Agriculture, Quarterly reports for 1901-2: F. 
D. Coburn, §ecretary, Topeka. 
--Lloyd Library of Botany, Pharmacy and Materia Medica, Bulletins, 
Mycological Series, Nos. 1, 5, 6, 7, 8: Lloyd Library, Cincinnati, 0. 
--Maine Board of Agriculture, Bulletins for 1901. B. Walker McKeen, 
Secretary, Augusta. 
--Maine Registration Report upon Births, Marriages, Divorces and Deaths, 
for 1900: A. G. Young, M. D., Registrar, Augustq.. 
--Massachusetts State Board of Agriculture, 48th and 49th Annual Reports 
for 1900 and 1901, 2 vols.: James D. Stockwell, Secretary, Boston. 
--Minnesota Botanical Studies: Conway Macmillan, State Botanist, Min~ 
neapolis. 
--Minnesota State Horticultural Society, Trees, Fruits and Flowers of 
Minnesota, Annual Report for 1901: C. Y. Lacy, Secretary, Minneapolis. 
--Missouri Botanical Garden, 12th Annual Report, for 1901: Prof. Wm. 
Trelease, Director, St. Louis. 
--Missouri State Horticultllral Society, 44th Annual Report, for 1901: L. 
A. Goodman, Secretary, Kansas City, (Westport), Mo. 
--New Jersey State Board of Health, 24th Annual Report, for 1901: Henry 
Mitchell, Secretary, Trenton. 
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--New York State Department of Agriculture, Annual Report for 1900. 
3 vols.: Chas. A. "Wieting, Secretary, Albany. 
--New York State Library, 83d Annual Report, for 1900; Bulletins, 1898-
1901; Bibliography Bulletins, 1--30: Melvil Dewey, Librarian, Albany. 
--New York State Museum, 53d Annual Report, for 1899, 2 vols.: Fred-
erick J. H. Merrill, Ph. D., Director, Albany. 
--Official Record Cows and their Sires and list of official butter and milk 
rec<'rds of the Holstein-Friesian Association of America, 1894 to 1901: Frederick 
L. Houghton, Putney, Vt. 
--Ohio Archreological and Historical Quarterly: E. 0. Randall, Editor, 
Columbus, 0. 
--Ohio Agricultural Report,1900: W. W. Miller, Secretary, Columbus. 
--Ohio State Reports, as follows: Auditor of State's Report, for 1900; 
Executive Documents, 1900, 3 vols.; Ohio Building and Loan Association Report, 
1901; Ohio Insurance Report, 1902, 2 vols.; Ohio Labor Statistics, 1901; Ohio 
Railway Report, 1901; Ohio School Report, 1901; Ohio Statistics, 1901: Hon. L. 
C. Laylin, Secretary of State, Columbus. 
--Ohio State University, Catalogue of the College of Veterinary Medi-
cine, 1901-2: David S. White, D.V.M., De<Ln; Catalogue of the College of 
Agriculture and Domestic Science, 1901-2: Prof. Thomas F. Hunt, Dean, Colum-
bus. 
--Pennsylvania Department of Agriculture, Annual Report for 1901, vol. 
II, and bulletins: Prof. John Hamilton, Secretary, Harrisburg. 
--Reynolds Library, 16th Annual Report: Rochester, N. Y. 
--Rhode Island State Board of Agriculture, Annual Reports for 1900 and 
1901; Report on Elm Leaf Beetle, 1901: Geo. A. Stockwell, Secretary, Providence. 
--Smithsonian Institution, Annual Report for 1899: S. P. Langley, Direc-
tor, Washington, D. C. 
~-Summer Birds of Flathead Lake: Bulletin No. 3, Biological Series, 
University of Montana, Missoula, Mont. 
--U. S. Department of State, Bureau of Foreign Commerce: Commercial 
Relations of the United States, 1901, 2 vols. 
--U. S. Industrial Commission Report, 1900: Courtesy of Hon. M. A. 
Hanna. 
--U. S. Treasury, Bureau of Statistics: Foreign Commerce and Naviga-
tion of the U. S., 1900: Statistical Abstract of the U. S., 1900: 0. P. Austin, 
Chief, Washington, D. C. 
--Virginia Department of Agriculture, Annual Report for 1901: G. W. 
Koiner, Commissioner, Richmond, Va. 
GOVERNMENT SERIAL PUBLICATIONS. 
Agricultural Bulletin of the Straits and Federated Malay States: Edited by 
H. N. Ridley, M. A., F. L. S., Directo,· of Botanic Gardens and Forests: Pub-
lished at the Government Printing Office, Singapore, 
Agricultural Gazette of New South Wales: Issued monthly by direction of 
the Secretary for Mines and Agriculture, Sidney, New South Wales, Australia. 
Agricultural Journal, Cape of Good Hope: Published monthly by the De-
partment of Agriculture, Cape Town, South Africa. 
Agricultural Journal and Mining Record: Issued fortnightly by the Natal 
Department of Agriculture and Mines, Maritzburg, Natal, South Africa. 
Annuaire Agricole de la Suisse: Publie par le Departement federal de 1' 
Agriculture (Berne, Switzerland.) 
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Boletin de Agricultura, Mineria e Indnstrias: Publicado por la Secretaria 
di Fomento, Colonizacion e Industria de la Republica Mexicana: (Published 
monthly, City of Mexico.) 
Boletin Mensual de Observatorio Meteorologico Central de Mexico: Oficina 
Tipografica de la Secretaria de Fomento, (City of Mexico.) 
Boletim da Agricultura: Secretaria da Ag-ricultura Commercio e obra.l 
Publicas do estado de Sao Paulo. (Sao Paulo, Brazil.) 
Chronique Agricole du Canton de Vaud: Organe de 1' Institute Agricole de 
Lausanne. Publie sons les auspices du Departement de 1' Agriculture. (Lau-
sanne, Switzerland.) 
Consular Reports: Published monthly by the U. S. Department of State, 
·washington, D. C. 
Experiment Station Record: Published monthly by Office of Experiment 
Stations, U. S. Department of Agriculture, Washington, D. C. 
Journal of Agriculture and Industry of South Australia; Issued monthly 
under direction of the Hon. Ministers of Agriculture and Industry, Adelaide, 
South Australia. 
Journal of the Department of Agriculture of Western Australia: Perth, 
Western Australia. 
Queensland Agricultural Journal: Issued by direction of the Secretary of 
Agriculture, Brisbane, Queensland, Australia. 
The Sanitary Inspector: A. G. Young, Secretary State Board of Health. 
Augusta, Maine. 
U. S. Monthly Weather Review: Prepared under the direction of the Chief 
of the U. S. Weather Bureau, Washington, D. C. 
In addition to the foregoing, the publications of the U. S. De-
partment of Agriculture and of all the American Experiment Sta-
tions are regularly received. 
AGRICULTURAL AND TRADE JOURNALS. 
Acker und Gartenbau Zeitung, Milwaukee, Wis. 
Agricultural Epitomist, Indianapolis, Ind. 
Agricultural Student, Columbus, Ohio. 
Agriculturist, The, Gakunosha, Azabu, Tokyo, Japan. (In Japanese. 
American Agriculturist, New York City. 
American Farmer, Indianapolis, Ind. 
American Fertilizer, The, Philadelphia, Pa. 
American Grange Bulletin, Cincinnati, Ohio. 
American Guernsey Cattle Club Herd Register, Peterboro, N.H. 
American Sheep Breeder and Woolgrower, Chicago, Ill. 
Beet Sugar Gazette, Chicago, Ill. 
Breeder and Farmer, Zanesville, Ohio. 
Breeder's Gazette, Chicago, Ill. 
California Cultivator, Los Angeles, Cal. 
Canadian Entomologist, London, Ontario, Canada. 
Chicago Daily Drovers' Journal, Chicago, Ill. 
Cincinnati Price Current, Cincinnati, Ohio. 
Commercial Poultry, Chicago, Ill. 
Daily Drovers' Telegram, Kansas City, Mo. 
Dairy and Creamery, Chic&go, Ill. 
Dairy and Produce Review, San Francisco, Cal. 
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Deutsch-Amerikanischer Farmer, Lincoln, Ch1cago and New York. 
Dorset Quarterly, ·washington, Pa. 
Elgin Dairy Report, Elgin, Ill. 
Farm and Fireside, Springfield, Ohio. 
Farm Home, The, Springfield, Ill. 
Farmers' Advocate, London and Winnipeg, Canada. 
Farmers' Guide, Huntington, Ind. 
Farmers' Institute Bulletin, Fayetteville, N. Y. 
Farmers' Review, Chicago, Ill. 
Farmers' Tribune, Des Moines, Iowa. 
Farmers' Voice, Chicago, Ill. 
Farm, Field and Fireside, Chicago, Ill. 
Farm Journal, Philadelphia, Pa. 
Farm, Stock and Home, Minneapolis, Minn. 
Flour and Feed, ViTaukegan, Ill. 
Fruit Growers' Journal, Cobden, Ill. 
Fruit ·world, Los Angeles and San Francisco, Cal. 
Gleanings in Bee Culture, Medina, Ohio. 
Hoard's Dairyman, Fort Atkinson, "Wis. 
Holstein Friesian Register, Brattleboro, Vt. 
Homestead, Des Moines, Iowa. 
Indiana Farmer, Indianapoli,;, Ind. 
Insect World (Japanese), Gifu, Japan. 
Jersey Bulletin, Indianapolis, Ind. 
Jersey Hustler, Lebanon, Ohio. 
Journal of Agriculture, St. Louis, Mo. 
La Laiterie Belge, Enghein, Belgium. 
Live Stock Journal, Chicago, Ill. 
Michigan Sugar Beet, Bay City, Mich. 
Mirror and Farmer, Manchester, N. H. 
Modern Farmer, St. Joseph, Mo. 
National Farmer and Stock Grower, National Stock Yards, Chicago, Ill 
National Fruit Grower, St. Jo1>eph, Mich. 
National Provisioner, New York, N. Y. 
National Stockman and Farmer, Pittsburg, Pa. 
Naturaliste Canadien, Chicoutimi, Quebec, Can. 
New Hampshire Farmer and Weekly Union, Manchester, N. H. 
New York Tribune Farmer, N. Y. City. 
North American Horticulturist, Monroe, Mich. 
Northwest Horticulturist, Tacoma and Seattle, Wash. 
Ohio Farmer, Cleveland, Ohio. 
Oregon Agriculturist, Portland, Oregon. 
Pacific Fruit World, Los Angeles antl San Francisco, Cal. 
Poultry Keeper, Quincy, Ill. 
Practical Dairyman, Chatham, N. Y. 
Practical Farmer, Philadelphia, Pa. 
Prairie Farmer, Chicago, Ill. 
Reliable Poultry Journal, Quincy, Ill. 
Revue des Cultures Coloniales, Pans, France. 
Southern Farm Magazine, Baltimore, Md. 
Southern Fruit Grower, Chattanooga, Tenn. 
Southern Planter, Richmond, Va. 
Strawberry Specialist, Kittrell, N. C'. 
Sugar Beet, Philadelphia, Pa. 
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Trade, (for canners and grocers), Baltimore, Md. 
Tri-State Farmer and Gardener, Chattanooga, Tenn. 
Urban and Rural America, Quincy, Ill. 
Wallace's Farmer, Des Moines, Iowa. 
West Virginia Farm Review, Charleston, W. Va. 
Western Fruit Grower, St. Joseph, Mo. 
Western Tobacco Journal, Cincinnati, 0. 
Willett & Gray's Weekly Statistical Sugar Trade Journal, N. Y. City. 
GENERAL NEWSPAPERS. 
From O!tio. 
Barberton Leader, Barberton. 
Bellville Messenger, Bellville. 
Bi-Weekly Taxpa.yer, Woodsfield. 
Cumberland Echo, Cumberland. 
Fremont Journal, Fremont. 
Gazette, Ashland. 
Greenville Democrat, Greenville. 
Hanoverton Record, Hanoverton. 
Hardin County Republican, Kenton. 
Jacksonian, Wooster. 
News Democrat, Georgetown. 
Ohio Democrat and Times, New Philadelphia. 
Ohio State Journal, Columbus. 
Preble County News, Camden. 
Reveille Echo, East Palestine. 
Salineville Observer, Salineville. 
Saturday 'Whetstone, Barnesvlle. 
Semi-Weekly Gazette, Delaware. 
Sugar Creek Budget, Sugarcreek. 
Tiffin Weekly News, Tiffin. 
Tipp Herald, Tippecanoe City. 
Tuscarawas Chronicle, Uhrichsville and Dennison. 
Uhrichsville Chronicle, Uhrichsville. 
Wayne County Herald, Virooster. 
From Other States. 
Baltimore Weekly Sun, Baltimore, Md. 
Detroit Free Press, (Semi-weekly), Detroit, Mich. 
Kansas Semi-Weekly Capital, Topeka, Kan. 
New Castle Tribune, New Castle, Pa. 
Orilla Packet, Orilla, Ontario, Canada. 
Republic. St. Louis, Mo. 
Salt Lake Herald, (Semi-weekly), Salt Lake City, Utah. 
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The Station is also under obligation for the following favors: 
Bartelder & Co., F., Lawrence, Kansas; eight packages seed. 
Burpee & Co., W. Atlee, Philadelphia, Pa.; forty packages seed. 
Cary, A. L., Lewis, Morgan Co., Ohio; three quarts seed corn. 
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Chilean Nitrate 'Works, 'William S. Myers, Director of Propaganda, 12 John 
Street, N. Y. C1ty; 3000 pounds nitrate Soda. 
Clifford, Frank, \Velhugton, Ohio; one peck seed wheat. 
Dirk, J, V., Wmgston, Ohw; three quarts corn. 
Garretson, Amos, Pendleton, Ind; two dozen Eaton rasbberry plants. 
Henderson & Co., Peter, N. Y. City; thirty-five packages seeds. 
Hardie Spray Pump Co., Detroit Mich.; one spray pump. 
Hubbel, N. S., West Toledo, Ohio; one variety plum, native. 
Latham & Co., Sandusky, 0.; spray nozzles. 
Lonsinger, C. L., Bluff, Ohio; three quarts corn. 
Marcn, H. A., Fidalgo, Washington; six packets seed. 
McCormick, C. H., McCormick, Ohio; three quarts corn. 
Millet, J. W., Bismark, N. D.; Dakota Ironclad strawberry plants. 
Parker & Co., J. E., Eaton, 0.; one peck seed wheat. 
Scott, Geo. E., Mt. Pleasant, Ohio; three quarts corn. 
Schroeder, Wm. T., Fredericktown, Ohio; three quarts corn. 
Sutliff, C. W., Norwalk, Ohio; one peck wheat. 
Stearns, Elmer, Los Angeles, Cal.; five packages seed. 
Stark Nurseries, Louisiana, Mo.; one peach, select seedling, and one grape 
seedling. 
Respectfully submitted, 
CHAS. E. THORNE, Director. 
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METEOROLOGICAL SUMMARY FOR 1901. 
BY C. A. PATTON. 
EXPLANATION OF TABLES. 
The following tables contain statistics of temperature, rainfall, 
etc., for the year, and are compiled from data obtained by daily 
observations. "T" stands for "trace"-less than .01 inch of raiu· 
fal1. Temperature is given in degrees Fahrenheit. 
'l'able I show::. the daily rainfall at the Station during tne year 
in inches and hundredths. 
Table II shows the daily mean temperature for each day of 
1901, tile monthly mean temperature with the fourteen years' 
average. 
'l'able III gives a comparison of the monthly mean temper-
ature and rainfall for the Station, with the fourteen years' average 
for the same. 
Table IV gives a comparison of the monthly mean temperature 
and rainfall for the State, with the fourteen years' average for the 
same. 
Table V gives the monthly mean temperature and rainfall for 
the Station and State for 1901, with the fourteen years' average for 
the same. 
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Table VI contains the mean temperature, the highest and the 
lowest temperatures, v,ith the range of temperature for each 
month; the number of clear, fair and cloudy days; the rainfall, 
snowfall and prevailing direction of wind, for the Experiment 
Station, 1901. 
Table VII contains the principal points of interest on temper-
ature, state of weather and rainfall for the Station during the year 
and a 2'rand summary for fourteen years. 
Table VIII contains the principal points of interest on temper-
ature, state of weather and rainfall for the State during the year 
and a g'rand summary for nineteen years. 
The statistics for the State and for this Station previous to 1893 
are compiled from the publications of the Ohio Meteorological 
Bureau and State Weather Service, the fourteen years' average 
being computed from the observations of the Wooster Station of 
the Ohio Meteorological Bureau, now located on the grounds of the 
Experiment Station, one mile south of Wooster. 
NOTES ON THE WEATHER AT THE STATION, 1901-SUMMARY BY 
MONTHS. 
JANUARY. 
The mean temperature for January was28.3° which is .9° above 
the Station average for January. The highest, 53°, occurred on the 
lOth; the lowest, - .4°, on the 2nd. Cloudy weather prevailed. 
Rain or snow fell on sixteen days. The total precipitation was 1.58 
inch, which is 1.59 inch below the Station average for January. 
The prevailing wind was southwest. 
FEBRUARY. 
The mean temperature for February was 20°, which is 7.2° 
below the Station averag'e for February. The highest temperature, 
40°, occurred on the 16th. The lowest, 0°, on the 2nd. Cloudy 
weather prevailed. Rain or snow fell on eight days. The total 
precipitation was 1.20 inch, which is 1.80 inch below the Station 
average for February. The prevailing wind was southwest. 
MARCH. 
The mean temperature for March was 39.1°, which is 3.5° 
above the Station average for March. The highest, 69°, occurred 
on the 25th; the lowest, -1°, on the 6th. Cloudy weather prevailed 
METEOROLOGICAL SUMMARY. lOS 
Rain or snow fell on sixteen days. The total precipitation was 3. 09 
inches, which is .15 inch below the Station average for March. 
The prevailing wind was southwest. 
APRIL. 
The mean temperature for April was 45.2°, which is 3.4° 
below the Station average for April. The highest temperature, 
82°, occurred on the 30th; the lowest, 22°, on the 1st. Cloudy 
weather prevailed. Rain or snow fell on fifteen days. The total 
precipitation was 2. 46 inches, which is the average rainfall for April. 
The prevailing wind was north. 
MAY. 
The mean temperature for May was 57.9°, which is the aver-
age temperature for May. The highest temperature, 82°, occurred 
on the 2nd; the lowest, 33°, on the 4th. Cloudy weather prevailed. 
Rain fell on eighteen days. The total precipitation was 4. 32 inches, 
which is .12 inch above the Station average for May. The prevail-
ing wind was north. 
JUNE. 
The mean temperature for June was 69.1°, which is 1° above 
the Station average for June. The highest temperature, 91°, 
occurred on the 25th, 27th, 29th and 30th; the lowest, 38°, on the 
3rd and 9th. Fair weather prevailed. Rain fell on sixteen days. 
The total precipitation was 4.82 inches, which is . 76 inch above the 
Station average for June. The prevailing wind was northeast. 
JULY. 
The mean temperature for July was 75.9°, which is 4. 7° above 
the Station average for July. The highest temperature, 95°, 
occurred on the 1st, 22nd, 28th and 29th; the lowest, 50°, on the 9th. 
Clear weather prevailed. Rain fell on ten days. The total precipi-
tation was 3.32 inches, which is .85 inch below the Station average 
for July. The prevailing wind was southwest. 
AUGUST. 
The mean temperature for August was 71.6°, which is 2.3° 
above the Station average for August. The highest, 94°, occurred 
on the 9th; the lowest, 47°, on the 5th. Clear weather prevailed. 
Rain fell on ten days. The total precipitation was 3.58 inches, 
which is . 61 inch above the Station average for August. The 
prevailing wind was south. 
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SEPTEMBER. 
The mean temperature for September was 63.3°, which is 1° 
below the Station average for September. The highest temper-
ature, 86°, occurred on the 5th and 7th; the lowest, J4°, on the 
19th. Clear weather prevailed. Rain fell on eight days. The 
total precipitation was 5.64 inches, which is 2.35 inches above the 
Station average for September. The prevailing wind was south. 
OCTOBER. 
The mean temperature for October was 51. 7°, which is 1.2° 
above the Station average for October. The highest temperature, 
79°, occurred on the 23rd; the lowest, 26°, on the 5th. Clear 
weather prevailed. Rain fell on five days. The total precipitation 
was .81 inch, which is 1.58 inch below the Station average for 
October. The prevailing wind was south. 
NOVEMBER. 
The mean temperature was 36.6°, which is 3.1° below the 
Station average for November. The highest temperature, 67°, 
occurred on the 3rd; the lowest, 15°, on the 28th. Cloudy weather 
prevailed. Rain or snow fell on eleven days. The total precipi-
tation was 1. 62 inch, which is 1. 75 inch below the Station average 
for November. The prevailing wind was northwest. 
DECEMBER. 
The mean temperature for December was 26.1°, which is 5.2° be-
low the Station average for December. The highest temperature, 
64°, occurred on the 13th; the lowest, -11°, on the 21st. Cloudy 
weather prevailed. Rain or snow fell on nine days. The total 
precipitation was 3.47 inches, which is 1.02 inch above the Station 
average for December. The prevailing wind was southwest. 
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METEOROLOGY-TABLE I.-RAINFALL. 
DAILY RAINFALL AND MELTED SNOW FOR 1901 AT EXPERIMENT STATION . 
1 ............................. .. 
2 ............................. .. 
3................... ...... .50 
. 05 ...... ...... .15 
.38 .03 T .06 
.04 .20 .10 
T .27 T .......... 1 
T T .05 ...... .04 .... 2 
.65 .................................. 3 
4 .......... ....... .35 .03 .04 ........... . .40 ...... ...... ...... .57 .......... 4 
5................... T .10 .07 .40 .30 .................................. 5 
6 ................. .. T .20 T .72 ...... .02 ............................ 6 
7 ................. .. .04 ...... ...... .03 .47 ...... ...... ...... ...... ...... ...... T .... 7 
8 ................. .. .04 T .62 .02 T .. • • .. . .. ... .. . .. . T .... 8 
9 ................. .. .26 .17 1.15 .02 .................................... 1.10 .... 9 
10 ................. .. .34 .09 .08 . ... .. . .. ... T 1.03 .04 .. .... .36 .... 10 
n ................. .. .30 .10 .04 .08 1.40 .. .... ...... .04 .13 .......... u 
:2 ............... .. .04 T .......... .. .08 T .. .... .. ... . .17 T .38 .......... 12 
13 ................. . .02 .17 .05 .03 ............ T .04 .01 .02 .... 13 
14...... .... .. .. . .. . .13 .. .... .02 .05 T ....................... . .05 1.40 .... 14 
15 .............................. T T .28 .26 .52 1.40 ..... . .10 .10 .... 15 
16 .............................................. .. .02 T ...... ...... .12 .05 .......... 16 
17...... .... ...... ... T .02 ...... T .25 .&\ .06 .57 .56 T .......... 17 
18................... .02 .. . .. . .. .. .. .05 .34 T .02 .74 T .02 .......... 18 
19................... .07 T .54 .19 .05 .64 ............................ 19 
20................... ... ... .02 .42 .86 .34 .64 .20 ............................ 20 
21......... .. .. .. .. .. T . .. .. . .oz .24 .33 .06 ....................................... 21 
22 ......................... T 
23........... .... .... .06 T 
24.... .... ........... .04 T .30 
25............... .. .. .0~ .02 .20 
26....... ......... .. .05 T .03 
27........ ....... .... .07 T .05 
28 ............................... T 
.02 
T 
.06 
.12 .oz .14 ............................ 22 
.24 .39 .......... ~. T .02 .... 23 
.02 ...... ...... ...... ...... ...... .25 T .... 34 
T .46 T .. .... ...... .. .... .04 .05 .... 25 
.18 .36 ...... .... .. .. .... T T .... 26 
.30 ...... ...... ...... ...... ...... T .......... 27 
.80 .04 .. . ... .. .. .. 1.67 .. .. .. .00 .......... 28 
29.... ..... .... .. .... .05 .. .... .. ... .01 T .45 . ..... .49 ...... .02 .38 .... 29 
30........... .... .. .. .05 ...... T ..... ...... T .70 ............................ 30 
31........ ... .... .... .. .. .. . ..... ...... ...... .<l4 . . .... .04 .17 ............................ 31 
Totals .......... 1.58 1.20 3.09 ~.46 4.32 4.82 3.32 3.58 5.64 0.81 1.62 3.47 
Averages....... .05 .04 .10 .08 ,14 .16 .11 .12 ,19 .03 .05 .11 
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METEOROLOGY-TABLE H.-TEMPERATURE. 
MEAN TEMPERATURE FOR EACH DAY OF 1901 AT THE STATION. 
1. .................. ~3.0 16.5 ~5.0 36.0 67.0 56.5 84.0 69.5 64.0 56.0 54.0 45.0 .... 1 
2. ...... ...... ...... Q.O 14.0 35.5 40.0 69.5 57.5 79.0 64.5 67.0 57.5 41.0 4~.0 .... 2 
a................... 1o.s 2s.o 48.o 39.5 59.o 53.5 79.o u.s 68.5 45.5 49.5 3Lo .... a 
4 ................... 42.5 31.0 43.0 42.0 51.0 60.0 78.0 64.5 69.5 41.5 43.5 20.0 .... 4 
5.. ..... ....... .... 27.0 18.5 26.0 41.0 55.0 69.0 78.0 63.0 71.0 42.5 32.0 19.0 .... 5 
6 ....... ····· ...... 23.5 15.5 18.5 45.0 60.0 70.0 76.0 65.5 70.0 43.5 31.0 43.0 .... 6 
7 ....... .. ...... ... 34.5 12.0 24.0 43.0 63.5 60.0 67.0 71.5 71.5 45.5 44.5 33.0 .... 7 
a .................. 38.o 21.0 3s.o 3s.o 6o.5 52.o 64.o 76.o 7o.o 55.5 42.o 4Lo .... s 
9 •.• : ............... 41.5 21.0 39.o 41.5 63.o 54.o 65.o 75.5 6:ts 59.5 41.0 40.5 .... 9 
1Q ................... 43.5 21.5 45.0 41.0 6~.5 60.0 72.5 78.0 65.5 62.5 35.0 28.5 .... 10 
11 ................... 40.0 20.5 41.0 41.5 60.0 69.5 15.5 65.5 65.5 58.0 48.5 31.0 .... 11 
12 ................... 31.0 21.0 36.0 44.5 55.5 74.5 68.5 67.5 73.0 65.5 48.0 34.5 .... 12 
13 ................... 29.5 11.5 46.5 49.5 47.0 77.5 70.5 68.0 65.5 57.0 38.0 50.5 .... 13 
14 ................... 33.0 13.0 38.0 45.5 56.0 ~2..0 76.0 73.5 60.5 44.0 42.0 42.5 .... 14 
15 ................... 41.0 1s.o 29.5 44.5 51.5 n.5 77.5 u.o 68.5 45.o !l8.5 12.5 .... 15 
16 ................... 42.0 28.0 27.5 46.0 54.0 71.0 80.5 73.5 65.5 52.0 30.0 -.5 .... 16 
17 ................... 29.0 28.0 41.0 60.0 59.5 70.0 77.5 74.0 56.0 42.0 31.5 10.5 .... 17 
18 ................... 18.0 34.5 49.0 49.0 61.5 69.5 79.0 77.5 50.0 40.5 32.5 7.0 .... 18 
19 ................... 15.0 23.5 57.5 38.5 56.5 72.0 72.5 76.0 47.0 55.0 30.5 4.0 .... 19 
20 ................... 28.0 16.0 46.5 31.0 58.5 71.0 72.0 76.0 51.5 48.0 34.0 2.0 .... 20 
21 ................... 39.0 14.5 29.5 33.5 58.5 73.5 77.0 78.0 51.0 46.0 36.0 -1.0 .... 21 
22 ................... 33.5 13.5 36.0 39.0 65.5 73.5 82.5 76.0 58.0 56.0 36.0 17.0 .... 22 
23 ................... 36.0 11.0 49.0 44.5 63.0 74.5 72.0 74.0 62.5 66.5 38.5 32.0 ... 23 
24.. .. .. .. . .. . ... .... 34.0 u.o 49.0 48.0 69.5 73.5 74.0 75.0 65.5 55.5 35.0 33.5 .... 24 
25 ................... 24.0 27.5 61.0 53.0 56.0 79.5 77.5 67.0 64.0 43.0 34.0 35.0 .... 25 
26 ................... :u.s 23.5 53.5 55.0 50.0 76.0 77.0 69.0 66.0 47.5 28.0 32.5 .... 26 
27 .... .. ..... .... .... 27.0 15.5 40.5 56.0 52.0 77.5 81.5 73.0 64.0 50.0 25.0 33.0 .... 27 
28. ..... ..... . .. .. .. . 23.0 24.5 34.5 58.0 51.0 78.0 83.5 72.0 59.0 49.0 22.5 31.5 .... 28 
29 ................... 19.5 34.0 52.5 50.0 79.5 84.5 75.0 66.0 56.S 31.5 31.5 .... 29 
30 ................... 23.5 34.5 60.5 54.0 76.0 79.0 72.5 61.0 59.0 35.0 32.5 .... 30 
31. .................. 16.5 37.5 55.5 71.5 64.5 58.5 33.5 .... 31 
Monthlymean .. 28.3 20.0 39.1 45.2 57.9 69.1 75.9 71.6 63.3 51.7 36.6 26.1 
14-yearaverage. 27.4 27.2 35.6 48.6 57.9 68.1 71.2 69.3 63.4 50.5 29.7 31.3 
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METEOROLOGY-TABLE III. 
.MONTHLY MEAN TEMPERATURE AND RAINFALL FOR FOURTEEN YEARS 
AT WOOSTER. 
Temperature in degrees Fahrenheit . 
b ..: ~ ..: ,:, 
...s .8 ~ ., $ ... 
" ~ "' s 5 s " " h o) " B ~ ~ s " ... !;! ·~:: h bD .. @ 0:: ~ 
"' 
oj .: 
" ~ 0 ~ " " ~ ~ " " h il:< ...; ,.., h ...; 0 z A A 
1888 .•......... 23.0 28.4 31.7 46.3 57.7 68.9 70.1 67.8 57.1 44.9 40.7 31.4 47.3 1888 
1889 ........... 31.1 22.9 38.7 47.1 57.8 64.5 70.0 66.0 60.8 45.3 39.3 40.7 48.6 1889 
1890 .•......... 36.0 36.6 30.9 48.4 56.0 69.8 70.5 65.8 59.6 50.0 41.3 28.8 49.5 1890 
1891. ••••...... 30.0 34.0 32.0 49.0 52.0 68.0 68.0 71.0 68.0 49.0 38.0 37.0 49.6 1891 
1892 ........... 22.0 33.0 33.0 47.0 57.0 70.0 70.0 69.0 61.0 49.0 38.0 28.0 48.0 18~2 
1893 .•......... 18.0 28.0 38.0 50.1 57.6 69.3 72.0 67.9 63.2 52.3 37.7 30.9 48.7 1893 
1894 ........... 32.8 26.7 43.5 50.5 57.5 67.9 71.4 69.2 66.1 52.3 36.5 32.9 50.6 1894 
1895 ......•.... 21.9 17.9 32.4 49.5 59.4 69.9 68.6 70.9 66.5 44.2 40.4 32.8 47.8 1895 
1896 ........... 27.9 29.2 29.8 54.6 64.5 65.6 70.2 68.5 60.6 45.8 44.4 30.6 49.3 1896 
1897 ........... 24.0 30.0 39.3 47.2 53.4 64.3 73.2 67.0 66.7 55.9 40.7 31.8 49.4 1897 
1898 ..•.•...... 31.6 27.4 43.3 45.3 58.2 68.7 74.5 71.1 66.2 52.6 38.4 27.9 50.4 1898 
1899 ......••... 26.6 21.3 35.0 52.1 60.0 69.4 70.0 71.0 61.6 55.0 43.2 29.0 49.5 1899 
1900 •••....•... 30.2 25.0 31.8 47.8 61.5 68.5 72.6 74.0 67.1 58.9 40.6 30.7 50.7 1900 
1901. .......... 28.3 20.0 39.1 45.2 57.9 69.1 75.9 71.6 63.3 51.7 36.6 26.1 48.7 1901 
---------- --- ----------------Averages. 27.4 27.2 35.6 48.6 57.9 68.1 71.2 69.3 63.4 50.5 39.7 31.3 49.1 
Rainfall-I nclzes. 
1888 .•....•.... 3.5Z 2.43 3.34 2.48 3.H2 2.31 4.54 4.35 1.92 3.18 4.95 1.39 3.18 1888 
1889 ........... 4.33 2.42 2.13 1.58 2.97 4.86 6.73 1.98 4.05 1.36 3.53 3.93 3.3Z 1889 
1890 ..•..••••.. 4.71 6.::)0 4.37 3.10 6.01 5.57 2.67 4.66 5.12 7.45 2.61 1.74 4.51 1890 
1891. .......... 2.74 4.83 3.71 1.66 2.34 7.13 3.28 1.85 0.94 1.33 5.73 2.92 3.20 1891 
1892 ..•........ 2.67 2.67 3.38 2.44 7.69 7.89 4.73 2.69 3.20 0.37 2.06 1.74 3.46 1892 
1893 ........... 4.01 6.33 1.89 5.66 6.28 2.51 1.38 1.53 1.85 5.18 2.49 1.50 3.38 1893 
1894 ..... ••···· 2.19 3.37 2.36 1.74 4.41 2.23 1.38 0.76 4.07 2.53 2.41 3.15 2.55 1894 
1895 .•...•••... 3.92 1.00 1.98 1.69 1.18 4.20 2.19 2.30 3.92 1.15 4.21 3.51 2.6Z 1895 
1896 ........... 1.73 Z.27 3.67 3.34 3.41 3.98 8.05 1.96 5.16 0. 71 1.78 2.41 3.21 1896 
1897 ........... 2.82 2.64 2.81 2.75 4.97 2.98 3.89 3.86 0.29 0.89 5.76 2.50 3.01 1897 
1898 ....••..••. 4.10 2.27 6.44 2.56 4.60 2.70 6.79 5.53 2.15 4.28 4.14 2.29 3.99 1898 
1899 ........... 3.29 1.64 3.95 1.28 4.42 1.95 3.73 0.53 5.56 2.21 1.59 2.78 2.74 1899 
1900 ........... 2.78 Z.74 2.25 1.70 2.23 3.71 5.65 5.97 2.19 2.10 4.30 0.99 3.05 1900 
1901. ••.••••... 1.58 1.20 3.09 2.46 4.32 4.82 3.3Z 3.58 5.64 0.81 1.62 3.47 2.99 1901 
--------
--------------------Averages. 3.17 3.00 3.24 2.46 4.20 4.06 4.17 2.97 3.29 2.39 3.37 2.45 3.23 
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METEOROLOGY-TABLE IV. 
MONTHL'.:" MEAN TEMPERATURE AND RAINFALL FOR FOURTEEN YEARS 
FOR THE STATE. 
Temperature in degrees Fahrenlzeit. 
I h ;.:. ~ 1 ~ ... tl .c ~ ~ ... ,; .<:l 8 ,; " d ~ ~ § ~ ~ ~ ~ % $ ~ ..: I ... :1 " p.. ~ 0 ..., ::;: -<1 ::;: " ..., -<1 0 z A I>< 
1888 .......... 24 3 30.5 34.2 49.2 59.1 70.4 72.1 70.4 60.3 47.9 42.9 33.3 49.5 
1889 ........... 33.3 25.8 40.2 49.9 60.2 66.7 72.5 b9.1 62 9 47.9 41.0 43.8 51.1 
1890 .....•.... 38.8 39.4 34.5 51.3 59.2 73.3 73.1 68.8 62.1 5l.7 43.9 31.2 52.3 
1891. ......... 33.0 36.0 35.0 52.0 58.0 71.0 69.0 70.0 67.0 51.0 40.0 39.0 51.7 
1892 ........... 24.0 35.0 35.0 49.0 59.0 73.0 73.0 71.0 64.0 52.0 38.0 29.0 50.1 
1893 ........•. 18.0 29.0 38.0 50.2 58.3 70.6 74.5 70.7 65.2 53.7 39.3 32.7 51.6 
1894 ........... 37.7 zs.o 45.1 50.6 60.0 71.3 74.3 71.2 67.8 53.9 37.5 33.9 52.3 
1895 ........... 23.4 19.6 35.5 51.7 61.1 70.~ 71.6 73.5 69.0 46.9 41.3 33.9 49.9 
1896 ........... 29.4 30.5 32 4 56.7 67.9 69.5 73.2 71.8 62.7 49.0 45.1 32.9 51.7 
1897 ........... 25.5 32.4 41.5 49.3 46.3 68.1 75.5 69.4 66.9 58.1 42.2 32.8 50.6 
1898 ........... 32.4 30.0 45.0 47.2 61.0 71.9 76 0 73.5 67.8 53.1 38.8 28.8 52.1 
1899 ......... 27.8 21.6 36.9 53,3 63.3 '1'1..5 74.1 73.7 64.1 57.4 43.9 30.2 51.5 
1900 ........... 31.1 26.0 32.9 50.1 62.9 69.8 74.1 76.3 69.3 60.5 41.6 31.6 52.3 
1901 ........... 29.2 21.1 39 5 46.7 59.0 70.9 78.1 73.1 64.8 53.8 37.7 27.9 50.2 
<l) 
... 
" A 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
--------------------------- --Averages. 29.1 29.0 37.6 50.5 59.7 70.6 73.7 71.6 65.3 52.7 40.9 32.9 51.2 
Rainfall-Inches. 
1888 ........... 3.65 1.74 3.55 1.99 3.77 3.41 4.40 5.16 2.27 3.98 4.25 1.47 3.30 1888 
1889 ........... 3.13 1.35 1.50 1.79 3.71 4.13 4.25 1.50 3.62 1.78 4.02 2.81 2.79 1889 
1890 ........... 4.94 5.25 5.29 3.15 5.52 ·1.50 1. 99 4.70 5.56 4.27 2.53 2.37 4.17 1890 
1891. .......... H2 4.91 4.19 2.13 2.20 4.82 3.82 3.07 1.50 1. 7o 5.00 2.39 3.21 1891 
1892 ........... 2.05 3.27 2.16 2.63 4.63 6.73 3.13 6.15 1.27 0.67 2.62 1.85 3.09 1892 
1893 ........... 2.56 5.13 2.09 6.37 4.97 3.34 2.49 2.17 1.57 4.24 2.09 2.61 3.30 1893 
1894: ........... 2.14 2.79 2.16 2.31 4.00 2.65 1.56 1.67 3.31 2.01 2.17 2.98 2.47 1894 
1895 ........... 4.00 0.69 1.59 2.11 1.80 2.44 2.00 2.96 1.66 1.22 4.11 3.85 2.37 1895 
1896 ........... 1.67 2.25 3.34 2.78 2.67[4.81 8.11 3.38 5.13 1.20 2.63 
1897 ........... 1.93 3.64 5.17 3.27 3.93 2.85 4.65 2.7Z 0.78 0.64 6.62 
1.65 3.29 1896 
2.39 3.21 1897 
1901 
........... r~r..::_~r~r~r~r~r~r 3 • 32 1~1~1·..=:1=1~9_,_l:9~~ Averages. 2.94 2.87 3,35 2.71 3.71 3.78 3.71 3.34 2.61 2.16 3.33 2.52 3,09 
METEOROLOGY-TABLE V. 
MEAN TEMPERATURE AND RAINFALL FOR THE STATION AND STATE, 1901, AND FOR FOURTEEN YEARS. 
Temperature in degrees Fahrenheit. Rainfall in i?zckes. 
------ --------------
t: I ..: i i7 " <'$ 1 
r 
tA i ~ <'$ " 'il ~ " ~ " i ~ <I § ~ "' " ~ ti <'$ :>! ~ :>! 
"" 
0 ..... ..... ..... 
Mean temperature at the Station, 190L •••.••••••.•••.••..••..... ~.83 ::ro.o 39.1 45.Z 57.9 69.1 75.9 71.6 63.3 51.7 36.6 
Fourteen years average temperature at the Station .............. :!7.4 27.Z 35.6 48.6 57.9 68.1 71.~ 69.3 63.4 50.5 39.7 
Mean temperature for the State, 1901 ............................. 29.::1 Zl.1 39.5 46.7 59.0 '10.9 '18.1 73.1 64.8 53.8 37.7 
Fourteen years average temperature for the State ....•.•.•.•..... 29.1 ::19.0 37.6 50.5 59.7 70.6 73.7 71.6 65.3 52.7 40.9 
Rainfall at the Station, 1901. ..................................... 1.58 l.::ro 3.09 2.46 4.32 4.82 3.32 3.58 5.64 0.81 1.62 
Fourteen years average rainfall at the Station ................... 3.17 3.00 3.U 2.46 4.::ro 4.06 4.17 2.97 3.29 2.39 3\37 
Rainfall for the State, 1901 ........................................ 1.70 1.24 2.66 3.40 3.96 4.38 2.73 3.3::1 ~.86 0.73 1.54 
Fourteen years average rainfalifor the State ..................... 2.94 2.87 3.35 2.71 3.71 3.78 3.71 3.34 2.61 2.16 3.33 
-
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METEOROLOGY-TABLE VI. -' 
..... 
tv 
SUMMARY BY MONTHS FOR 1901. 
Temperature. I Number of days d h :;j .,; ('j 
.s --- ] ;;l ~ ('j • 
"' lj& ol h 
,., 
'0::1 g i it~ ~~ 0 H "ol til ,~ I I I I 
~d} h !:!>11 h 
.,; gl, .Sro "":j CJ,! ~ ~~ ol·~ !:i "' .:<:: "' ... ~~ ..: ~ Hol :a ol " oi ~h $ ol ..: "' ~k .... > "' !:!> .... i< .... <=I "'" .... "' " .E! h <:: <:: ~ 0 ., ol c "' I "' <> H 0'@ "' 2 .... " c3 ... 6 <lo 0 <!j 0 );l lil t:< ..:1 A ~ );l 'd A ..:1 A fi< ~ );l );l Ill P:l 
H 
0 
At the Statio1l-
t:<J January ........................................ 28.3 53 10 -4 ~ 57 15.7 40 20 5 30 7 3 21 16 1.58 . 05 3.50 s.w . 1>4 February ....................................... 2J.O 40 16 0 2 40 15.3 30 15 6 20 7 5 16 8 1.20 .04 3.00 s. w. 
'"d March .......................................... 39.1 69 25 -1 6 70 21.5 40 3 7 15 6 4 21 16 3.09 .10 2.50 s. w. ~~~:::::::::::::::::::::::::::::::::::::::::::: 45.2 82 3J 22 1 62 2J.U 43 30 2 •20 12 4 14 15 2.46 . 08 20.00 N . t:<J 57.9 82 2 33 4 49 21.6 42 5 4 27 10 9 12 18 4.32 .14 ...... N. ?j June ........................................... 69.1 91 =f:25 38 "'3 53 22.8 38 10 13 15 10 14 6 16 4.82 .16 
······ 
N. E. H July ............................................ 75.9 95 "'1 50 9 45 22.9 36 20 14 ~6 25 6 0 10 3.32 .11 s.w. ~ August ......................................... 71.6 94 9 47 5 47 21.8 40 13 9 6 20 4 7 10 3.58 .12 
······ 
s. t:<J ~~~=-~~::::::::: ::::::::::::::::::::::::::::: 63.3 86 *5 34 19 52 22.2 33 H 10 29 15 6 9 8 5.64 .19 s. ~ 51.7 79 ?" 26 5 53 25.2 39 26 11 "'9 23 5 3 5 0.81 .03 T s. f-':3 _,November ...................................... 35.6 67 3 15 28 52 16.2 37 4 4 16 11 I) 19 11 1.62 .05 2.40 N.W. December ....................................... 26.1 64 13 -11 21 75 15.9 41 14 3 26 6 6 19 9 3.47 .11 6.25 s.w. [/) 
-------- ------ --- --------- --------------
----- f-':3 Sums and aYerages .. ................ 48.7 75 ! ...... 21 ...... 55 20.1 38 . ..... 7 
······ 
152 66 147 142 2.99 .10 19.65 s.w. :> 
For the State- f-':3 
H 
January ........................................ 29.2 67 9 -10 3 77 
······ 
54 20 ...... 
······ 
8 6 17 11 1.70 .05 ...... s.w. 0 February ....................................... 21.1 60 17 -ZV 23 80 ...... 47 15 . ..... ...... 7 8 13 7 1.24 . 04 w . ~ March .......................................... 39.5 84 25 -8 6 92 ...... 51 3 ...... 
······ 
7 8 16 12 2.66 .09 . ..... s. w. ~~~~:::::::::::::::::·.::::::::::::::::::::::::: 46.7 91 30 18 1 73 ...... 51 3J ...... ...... 10 5 15 10 3.40 .11 . ..... N. E. 59.0 90. 24 26 15 64 ...... 56 15 ...... ...... 10 11 10 13 3.96 .13 . ..... N. E. June ............................................ 70.9 103 27 30 9 73 ...... 52 9 ...... ...... 12 13 5 12 4.38 .15 . ..... s.w. July ............................................ 78.1 109 22 48 9 61 
······ 
47 21 ...... ...... 19 10 2 7 2.73 .09 ...... s.w. August ......................................... 73.1 lUl *9 42 13 59 ...... 50 14 ...... ...... 13 u 6 8 3.32 .11 . ..... s. w. ~l~b~r~~~::·. ·.:: ·. ·.·.·.·:.'.'.'.' .'.'.'.' :::::::.'.'.'.'.'::: ::: 64.8 98 7 29 19 69 ...... 45 22 ······ ...... 15 9 6 7 2.86 .10 s. w. 53.8 88 29 :w 18 68 ...... 52 7 
······ 
...... 18 8 5 4 0.73 .02 . ..... s. w. November ...................................... 37.7 79 *1 10 *6 69 ...... 52 4 ...... ...... 9 7 14 7 1.54 . 05 
······ 
N.W . December ....................................... 27.9 73 13 -19 21 92 ...... 61 14 ... ~ .. ...... 8 7 16 9 3.79 .u 
······ 
s. w. 
--------- ------ ----------------------
---Sums and averages .. ~ ............... 50.2 87 ...... 14 
······ 
73 . ..... 52 . ..... ...... ...... 136 104 125 107 2.69 .09 
······ 
s.w. 
I 
*On other dates also. 
METEOROLOGY-TABLE VII. 
SUMMARY BY YEARS AND GRAND SUMMARY FOR FOURTEEN YEARS AT WOOSTER. 
1888. 
At ................................... .. Wooster. 
Mean temperature ......................... . 47,3° 
Highest temperature ....................... . 
Lowest temperature ......................... I -5° Feb. 9 
Range of temperature .. .................... . 
Mean daily range of ten1perature ....... ... . 
Greatest daily rangeo0f temperature ....... . 
Least dally range of temperature ....... ... . 
Number ol clt1 ar days ........ ............... . 
Number of fair days ....................... .. 
Number of cloudy days .................... .. 
Number of days rain fell .................... . 
Total rainfall .............................. .. 38. Z3 inches 
1889. 
Wooster. 
48.6° 
91.5° *1 
-50 *! 
96.5° 
18.7° 
4~0 April 23 
-zo Jan, 6 
1ZS 
103 
137 
119 
39.87 inclles 
1890. I 
Wooster. 
49.5° 
94.5° Aug.3 
1.o March 7 
93.5° 
18.9° 
41.0 Jan. 13 
4.5° *• 
109 
119 
137 
149 
54.21 inches 
1891. 1892. 
Wooster. Wooster. 
49.6° 48. 0 
99.0° Aug.S 98.0" July~5 
0. 0 March 1 -zo.o Jan. :w 
99.0° 118.0 
~1. 0 19. 0 
4:1. 0 Sept. Z3 46.o July7 
4,0 Feb.8 4,0 *4 
116 116 
110 123 
125 98 
119 119 
38.36 inches 41.46 inche..c; 
1893. 
Experin1ent 
Station. 
48.7° 
95.0° ... 
-9.0 Jan. 11 
104. 0 
2o.zo 
45, 0 Aug.9 
3." *• 
96 
164 
105 
149 
40.61 inches 
1894. 
Experhnent 
Station. 
50.6° 
98.0" July 19 
-7. 0 Dec. 28 
105,0 
2Z.9° 
45. 0 July 31 
4.o *7 
1Z7 
154 
84 
130 
30.60 inches 
1895. 
Expedn1ent 
Station. 
47.8° 
98. o June 4 
-6,o *s 
104. 0 
21.8° 
55. 0 Oct. 6 
1. 0 Nov. 27 
us 
117 
123 
102 
31.45 inches 
Greatest monthly rainfall ................. .. 
Least monthly rainfall .................... .. 
4.54 inches ,6.73in.-Ju1y 17.45 in.-Oct.,4.26 in.-June ,7.89 in.-June 16.33 in.-Feb.l4.41 in.-May ,4.Zl in.-Nov. 
1.39 inches 1.36 in.-Oct. 1.74ln.-Dec. 1.95in.-April 1.37 in.-Oct. 1.38in.-July o.76in.-Aug. l.OOin.-Feb. 
Prevailing direction of wind ................. 1 S .............. I S .............. I S ............. I S .............. I S. "\V .......... I S. W .......... I S. W .......... I N ............ . 
*1 July 10, Sept. 1. *2 Feb. 23 and 24. *• Jan. 8 and Sept. 10. * 4 March 5, Nov. 1, 3, ZS, Dec. 1 and 18. "'" July 7, 25 and Sept. 7. "'• Jan. ~4, Feb. 11, and :May 26. 
*1 Dec. 1 and 23, *8 Jan. 12, 13 and Feb. 5. 
~ 
l?j 
'-3 
l?j 
0 
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METEOROLOGY-TABLE VII-Concluded. 
SUMMARY BY YEARS AND GRAND SUMMARY FOR FOURTEEN YEARS AT WOOSTER. 
1896 I 1897 I 
At •............•...•..•........•...................... l 
Experiment j 
Station. 
Experiment I 
Station. 
Mean temperature...................................... 49.6° 
Highest temperature...... . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . 93. 0 Aug. 9 
Lowest temperature ...•...•....••....•.................. -6.° Feb. 19 
Range of temperature....... . . . . • . . . . . . . . . . . . . . • . . • . . . . . 99. 0 
Mean daily range of temperature....... . . . • . . . . . . . . . . • . 19. o 
Greatest daily range of temperature...... . • . . . . . . . . . . . . 43. 0 May 8 
Leastdailyrangeof temperature ....................... 3. 0 *• 
Number of clear days •..•...•............................ 
Number off air days •..••.••••..•••..•.•.•.......•....... 
Number of cloudy days .•..••...•.•...................... 
Number of days rain fell •...•.....................•..... 
130 
106 
130 
134 
Total rainfall •.••.•....•.•........................... I 38,47 inches. 
49.4° 
96. 0 *to 
-18. o Jan. ~6 
114 .• 
41.5° 
49. o Oct. 5 
0.° Feb, 6 
124 
123 
115 
128 
36.16 inches. 
Greatest monthly rainfall. ......................... ·1 8.05 in. July.l5.76 in. Nov. 
Least monthly rainfall...... . . • . . . . . . . . . . . .. . . . . . . . . 0. 71in. Oct. 0.49 in. Sept. 
Prevailing direction of wind....... . . . . . . . . . . . . . . . . . . S. W. . . . . . . . . N. W •........ 
1898 I 1899 I 
Experiment I 
Station. 
Experitnent j 
Sta:tion. 
50.4° 49.5° 
96 .• July3 95. 0 Aug. 20 
-9.0 Feb. 2 -:n. o Feb. 10 
105. 0 116. 0 
40.3° 22..9° 
50. 0 Nov.14 52 .• Oct. 24 
5. 0 *n 3. 0 Feb. 18 
133 126 
104 114 
128 125 
13-4 116 
47.85 inches. 32.93 inches. 
6.79 in. July. 5.56 in. Nov. 
2.15 in. Sept. 0.53 in. Aug. 
N.,s.w ••... s .•........... 
*• Jan. 10 and March 8. *to July 5 and 6. *II Jan. 21, March 2 and Dec. 18. *t2 July 1, 22, 28 and 29. 
1900 I 1901 
Experhnent j Expcritnent 
Station. Station .. 
50.7° 48.7" 
95. 0 July4 95. 0 July *t• 
-10. o Feb. 27 -11. o Dec. :n 
105. 0 106. 0 
2,0.6° 20.1° 
4' 0 ~. May 6 43. o April 30 
2. 0 Nov. 20 2. o April20 
149 152 
98 66 
118 147 
132 142 
36. 61 inches. 35. 91 inches. 
5.97in. Aug. 5. 64 in. Sept. 
0.99 in. Dec. 0. 81 in. Oct. 
s. w ......... s. w ........ 
Summary for 
fourteen years. 
49.2° 
99. o Aug. 8, 1891 
21.0 
55. 0 
0. 0 
Feb. 10, 1899 
uo.o 
20.5• 
Oct. 6, 1895 
Feb. 6, 1897 
125 
115 
121 
127 
38. 77 inches. 
8.05 in. July, 1896 
0. 29 in. Sept. 1897 
s. w ... 
.... 
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METEOROLOGY-TABLE VIII. 
SUMMARY BY YEARS AND GRAND SUMMARY FOR NINETEEN YEARS FOR TilE STATE. 
For the State. 1883 1884 1885 1886 1887 1888 1889 1890 
Mean tetnperature ..... ....... 49 4° 50.6° 48.0° 49.6° 51.4° 49.5° 51.1° 5:!.40 
Highest temperature .......... 98. o Aug. 2~ 98. 0 
*' 
101. o July 21 98.6° July 7 108. 0 July 18 102. o Aug. 3 99.5° Aug. 31 103.1~ Aug. 3 
Lowest temperature ..... . , .... 
-17.2° Jan. 22 -34. o Jan. 25 -31. 0 Jan. 29 -21. 5o Jan. 12 -21. 0 Jan. 7 -15. 0 Jan. 27 -13.5° Feb. 24 -4." Mar. 7 
Range of temperature . ........ 115.5° 133.0 132. 0 120.1" 129. 0 117. 0 113. 0 107.1" 
Greatest daily range temp'tre 55.2° Mar. 18 50. 0 *• 58.5° Jan. 30 57. 0 Dec.11 57. 0 Apr. 11 50. 0 53. 0 Mar. 30 49.5° Apr. 11 
Average numb'r days rain fell 146 145 148 131 121 us 118 149 
Mean yearly rainfall .......•.. 44. 98 inches 40.19 htches 38.08 htches 36.71 inches 33.63 inches 39.64 inches 33 53 inches 50.33 inches 
Mean daily rainfall •........... .123 htch .110 htch .104inch .100 htch .049 inch .108 inch .On inch .138 inch 
Prevailing "ind ............... S. \V ........ s. w ....... s. w ....... s. w ....... s. w ....... s. w ....... s. w ....... s. w ....... 
---
1893 1894 1895 1896 1897 1898 1899 1900 
Mean temperature .•.•....... ·I 50.1° 52.4° 49.9° 51.8° 50.6° 52. 0 51.5° 52.2° 
Highest temperature ...•..•... 102. 0 July 19 105. 0 *4 106. 0 July 20 103. 0 Apr. 17 113. o July 4 105. o July 1 105. 0 Sept. 6 103. 0 *8 
Lowest temperature ........... -24.0 -27. o Dec. 29 -24.° Feb. 6 -18. 0 *• -27." Jan. 26 -20.° Feb. 3 -39. o Feb. 10 -20.0 *• 
Range of temperature ......... 126. 0 13:\. 0 130. 0 121. 0 140. 0 125. 0 144. 0 123. 0 
Greatest daily range temp'tre 54.6° 60. o Oct. 19 59. 0 *6 53. 0 Mar. 25 67. 0 *7 .............. ............. 57.° Feb. 9 
Average numb'r days rain fell 113 100 89 124 110 Ul 107 107 
Mean yearly rahtfall .......... 39.63 inches 29.75 inches 28.46 inches 39. 58 inches 38.54 inches 43.78 inches 34. 51 inches 32. 87 inches 
Mean daily rainfall •....•...... .110 inch .080 inch .070 inch .120 inch .100 inch .119 inch .094 inch .091 inch 
Prevailhtg wind ............... s. w ....... s. w ....... s. w ....... s. w ....... s. w ....... s. w ....... s. w ....... s. w ....... 
----- --·-- -~ 
189) 
5~.0° I 
101. o Aug. 10 
-5. 0 Mar. 8 
106. 0 
so-. 0 *• 
120 
38.61 inches 
.110 inch 
s. w ....... 
1901 
50.2° 
109. o July 22 
-20. o Feb. 23 
129. 0 
61. o Dec. 14 
107 
32.98 inches 
.091 inch 
s. w ....... 
I 
)892 
50.0° 
103. o July ~5 
-25. 0 Jan. 20 
128. 0 
51. 0 Sept. 25 
121 
37 .16 inches 
.100inch 
s. w ....... 
Summary 
ior nineteen 
years 
50.8° 
113. 0 July4,'9 
_39 o i Feb.l 
• 1891 
0 
124.8° 
67 0{ Sept. 2 
• 189' 
lAl 
37.52 inches 
.101 inch 
s. w ....... 
*1 Sept. 28th and Oct. 1st. *• Sept. 5th and Dec. 4th. *a April 27th :md 30th. *~July 18th and 19th. ~5 Jan. 15th and March 29th. *• Feb. 9th, lOth ancl11th. 
"T Sept. 25th and 26th. *• 1uly 4th, Aug. 6th, and lOth. *• Jan. 29th and Feb, 27th. 
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P~ESS BULLETINS. 
The following press bulletins have been issued during the 
year: 
No. 225, July 29, 1901. FIGHTING THE CmNCH BuG. (By Chas. E. Thorne.) 
The Ohio Experiment Station is receiving letters indicating an extensive 
outbreak of chinch bugs in certain parts of the State, and in response it is send-
ing out small packages of a fungus culture in the hope that it may be of service 
in infecting the bugs with a parasitic disease which, under favorable conditions, 
has been found to be very destructive to these pests. 
This fungus, however, requires moist weather and masses of insects for suc-
cessful operation, and it may not act with sufficient promptness during dry 
weather. The following remedy is therefore offered as probably better adapted 
to existing conditions, this remedy having been suggested in 1895 by Prof. S. A. 
Forbes, State Entomologist of Illinois: 
"Dissolve one-half pound hard or soft soap in one gallon of water, and heat 
to the boiling point. Remove from stove and add two gallons of coal oil, churn-
ing the mixture with a good force pump for fifteen minutes. When the emulsion 
is formed it will look like buttermilk. 
"To each quart of this emulsion add fifteen quarts of water, and apply to the 
corn in a spray-preferably before 10 A. M. or after 3 P. M. The bugs should 
be washed off so that they will float in the emulsion at the base of the plant. A 
teacupful to a hill is generally sufficient, but the quantity must vary with the 
number of bugs infesting the corn." 
The progress of these bugs through a field .may be obstructed by making a 
shallow, V-shaped trench with the corner of a hoe and filling it with coal tar, 
the tar to be renewed in two or three days. They may also be destroyed by 
plowing them under and harrowing and rolling. These two methods were suc-
cessfully employed by the Ohio Station in 1888. 
No. 226, August 5, 1901. SoiL ANALYSIS AS A GUIDE TO THE USE OF 
FERTILIZERS. (By Chas. E. Thorne.) 
The Ohio Experiment Station receives many such requests as the following: 
"Will you make a chemical analysis of my soil to determine whether I need 
nitrogen, potash or phosphoric acid, and if so, what will be the charge?" 
To this request we make the uniform answer that such an analysis would 
be very expens1Ve and when made would usually have very little value as a 
guide to the use of fertilizers, for the reason that the chemist has as yet discov-
ered no reagent which possesses the same capacity for extracting plant food from 
the soil as that of the living tissues of the plant. 
(117) 
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To illustrate: Potash is a characteristic constituent of granite rocks, and a 
soil formed from such rocks may appear rich in potash under the chemist's 
analysis, and yet if that potash be still in the form of granite sand it will be 
yielded up very slowly to the feeble solvents of the plant. 
Again: In some of the southern states are immense beds of rock containing 
large percentages of phosphoric ac1d; but if these rocks are merely ground and 
mixed with the soil their phosphoric acid, which has resisted the solvent action 
of soil water for ages, w1ll continue insoluble, and hence the necessity for treat-
ing these ground rocks with sulphuric acid, in order to make their phosphoric 
acid available. 
Still further: When a piece of marshy land has been drained it is often 
found that the crops planted upon it fail to thrive, although it seems to be very 
rich in nitrogen. The remedy here is to add barnyard manure, something 
which savors strongly of carrying coals to Newcastle; but the explanation is 
that the semi-aquatic vegetation which formerly occupied the land decays so 
slowly that cultivated crops cannot get nitrogen rapidly enough for their needs. 
When manure is added, however, it sets up a fermentation which converts the 
nitrogen bearing materials into a more soluble, and hence available form. 
For these reasons, the only practical way of learning the needs of a particu-
lar soil is to make experiments on that soil, after the general plan of those 
described in the bulletins of the Experiment Station on the maintenance of fertil-
ity, and thus learn which combination of fertilizing materials will produce the 
greatest e:ffect. 
No. 227, September 1, 1901. THE HESSIAN FLY. HOW LATE MUST WHEAT 
llE SOWN TO ESCAPE IT'S RAVAGES? (By Chas. E. Thorne.) 
In the fall of 1900 the Ohio Experiment Station made weekly sewings of 
wheat from August 31 to October 26 at the Cent ·al Station at Wooster, and from 
September 1 to October 13 at the substation at Strongsville, 40 miles north. Other 
sewings were made at both places from September 18 to October 1. In both tests 
the first sowing was practically untouched by the fly. At Wooster, the wheat 
sown September 7 and 14 was more than half destroyed by the fly. That sown 
September 28 made about three-fourths of a crop, and that -sown after October 1 
escaped injury. At Strongsville the injury culminated in the sewings of Sep-
tember 15 and 18, the wheat sown on the later date being almost completely des-
troyed. On wheat sown after September 25 there was but little injury. 
At Columbus, wheat sown October 4 and 5 suffered but little. In the south-
ern part of the State wheat sown before October 10 was considerably injured, 
while that sown after that date measurably escaped. 
It will be observed that the dates of safety from fly indicated by these experi-
ments are generally later than it has heretofore been supposed to be necessary to 
wait to avoid the fly; but in 1877, Prof. A. J. Cook, writing of the disastrous 
attack of the fly in that state, stated that destructive attack was repeatedly 
observed on wheat sown as late as September 20, and Director C. p. Smith, of 
the Michigan Experiment Station, has reported severe injury to wheat sown 
there on the 20th of last September. 
It seems, therefore, that the date of actual safety, in seasons of general 
prevalence of this pest, is so late as to incur as great a risk from winter-killing 
as the ordinary risk from the fly. The farmer who will observe closely, however, 
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has it in his power to reduce his risk somewhat by the following method: Sow a 
part of the crop at a medium early date, say September 5 to 7 for northern Ohio 
to September 15 to 18 for the ~outhern part of the State; and then in about three 
weeks examine the wheat plants very carefully at the point where the well 
known "flax seeds" of the fiy are found. It will be too early as yet to find the 
"flax seeds," but if the fly has commenced its work the very small, white mag-
gots which later develop into the "flax seeds" should be found sucking the juice 
from the plant. These maggots are at first so small that it will require close 
searching to discover them, and a magnifying glass of low power will be a help, 
though not absolutely necessary. 
If the maggots are found it will be wise to delay seeding a few days longer; 
but if none are found the whole crop may be sown with good assurance of escape. 
The advantages of this method are not only that it will enable us to discover 
whether the fly is present in injurious numbers at an earlier date, but that if the 
fly be present it will probably be attracted to the early sown wheat and induced 
to deposit all its eggs, thus effectually protecting the wheat sown later. To ac-
complish this object a considerable area must be sown, for we have had no evi-
dence that the tenth-acre plots used in our experiments in early and late seeding 
have exerted any protective influence on the remainder of the field in which they 
were located. On the other hand, we have found the general attack upon our 
field work to be made at about the dates when the weekly sewings were most 
severely attacked. * 
Numerous instances have been reported in which wheat sown one day bas 
been attacked by fly while that sown the day following bas escaped. These can 
only be satisfactorily explained on the assumption that the earlier sown wheat 
attracted the fly and proved sufficient in area to occupy all the :flies in the im-
mediate neighborhood. 
In case of an injurious attack developing upon the early sown wheat it 
11hould be turned under, in order to destroy the insects and prevent a further 
attack the following spring. The cost of turning under and reseeding would 
usually be small in comparison to the lass which would result from the fall 
attack and from carrying over a host of flies to prey upon the crop during the 
spring. 
No. 228, September 9, 1901. LIME AS A FERTILIZER. (By Chas. E. Thorne.) 
A renewed interest in the use of lime on the soil has been excited by the ex-
periments of the Rhode Island Experiment Station, at Kingston, in which a 
large increase of certain crops was produced by liming the soil. While the 
Ohio Experiment Station was located on a gravelly, clay loam at Columbus ex-
periments in liming were made, but with negative results. This work bas 
recently been undertaken again, however, on the lighter, more sandy clay of the 
soil on which the Station is now located, and although it has not yet gone far 
enough to justify positive statements, the present indications are such as to en-
courage a more extended trial. 
In one case a half acre of land on which wheat is being grown year after 
year was treated with a thousand pounds of lime, freshly slaked and applied 
broadcast just before sowing the wheat. The crop immediately following showed 
but little effect from the lime; but the second crop, just harvested, shows an 
increase of about six bushels per acre for the llmed portion over the unlimed half 
acre adjoining. 
'" A better ~netll.od. than thla w!ll 1>e given in a future bulletin. C. E. T. 
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In another case, half of a tract of three acres was limed in the spring of 1900 
and planted in corn. There was an apparent increase in the corn crop for the 
limed part of this tract over that left without lime, and in the oats crop, following 
the corn, there has been a further increase of over nine bushels per acre. 
In a third case, part of a block of alfalfa was sown on limed soil, and part 
on unlimed, with the result that the limed portion made by far the more vigorous 
growth. 
One method of applying lime is to pile unslaked lime in small piles on land 
which has been plowed and harrowed, slack by wetting and covering with earth, 
then mix thoroughly with loose earth and spread with the shovel. Piles of a 
peck each, a rod apart, will give forty bushels, or 2,800 pounds per acre, which 
would be considered a moderate dressing. 
Slacked lime cannot be easily applied with the ordinary fertilizer drill, but 
unslaked lime, ground to coarse meal, is now on the market, and this may be 
successfully applied in this manner. 
The function of lime is not, properly speaking, that of a fertilizer, as its effect 
is not so much due to the actual plant food which it carries to the soil as to the 
rendering available of plant food already in the soil, and of improving the 
physical condition of the soil itself; hence the lime should be as fresh as 
possible. 
In consequence of this effect of lime it should always be followed by liberal 
manuring or fertilizing, otherwise its use will tend to exhaust the soil; but lime 
should never be mixed with manure, nor with other fertilizers, especially those 
containing ammonia, as it will liberate the latter and cause its escape. It 
should be applied as long as possible before the crop is planted, and is likely to 
be especially beneficial to clover, timothy, and other grasses. 
No, 229, September 16, 1901. How MUCH SEED WHEAT TO THE ACRE? (By 
Chas. E. Thorne.) 
In the fall of 1877 an experiment was begun on the farm of the Ohio State 
University in seeding wheat at different rates per acre. The experiment was 
made on rich bottom land, and although a yield of 34 bushels of wheat was har-
vested from five pecks of seed the yield for seven pecks was 37 bushels. The next 
year the experiment was repeated with great care, five duplicate plots of one-
sixth acre each being sown with each quantity of seed, with the result again 
that the seven peck rate of seeding gave enough more wheat than any smaller 
quantity to abundantly compensate the extra cost of seed. 
In 1882 this question was taken up by the Ohio Experiment Station, then 
located on the same farm, and was repeated nearly every year until the Station 
was removed to its present location. The :final summing up of these experiments, 
made in 1891, indicated a maximum average yield on that soil for quantities of 
seed ranging from five to seven pecks. 
In 1892 the Station was removed to its present location, the soil of which is 
naturally far less productive than that upon which it was first located, and 
after a few years the investigation of this problem was again undertaken, with 
the result that the most profitable harvests have been reaped from eight pecks 
of seed and upward, the nine and ten peck rates having given the best returns 
in unfavorable seasons. 
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No. 230, September 23, 1901. CaN WE AFFORD TO OMIT NITROGI:N AND 
POTASH FROM OUR FERTILIZERS? (By Chas. E. Thorne.) 
One of the fertilizer experiments of the Ohio Experiment Station is located 
on a tract of thin, clay land, which had been reduced to a very low state of feri!il· 
ity by exhaustive cropping. In this experiment corn, oats and wheat are grown 
in rotation, followed by two years of clover and timothy, making a total rotation 
of five years. F1ve sections of 30 plots each are used in the test, so that each crop 
is harvested each season. Eight crops each of corn, oats and wheat have been 
grown in the test thus far, with seven crops of clover and six of timothy. 
Plot No. 2 in this test receives no fertilizer except acid phosphate, which is 
applied to corn and oats at the rate of 80 pounds per acre, and to wheat at the 
rate of 160 pounds, making a total of 320 pounds applied in five years. 
Plot 8 receives the same quantity of acid phosphate, together with 260 pounds 
of muriate of potash, distributed over the three cereal crops. 
Plot 11 receives the same quantities of acid phosphate and muriate of potash 
as Plot 8, with the addition of 480 pounds of nitrate of soda, distributed likewise 
over the cereal crops. 
At the average market prices for fertilizing materials and farm produce the 
cost of the fertilizers and the value of the increase of crop from these dressings 
has been as follows: 
Plot. Cost of fertilizer. Value of Increase. Profit. 
2 .............. $2.40 .............. $9.66 .............. $7.26 
8 ............. 8.90 .............. 16.44 .............. 7.54 
11 .............. 20.90 .............. 26.61 .............. 5.71 
Taken as they stand, these figures indicate that it has not been profitable to 
add nitrogen to the fertilizers; but other experiments made at the Station show 
that the cost of the nitrogen might be materially reduced by substituting tankage 
for nitrate of soda, and they also indicate that the quantity of both nitrate of 
soda and muriate of potash used in these tests has been larger than was required 
to produce the most economical result. This is illustrated by Plot 30, which for 
six years received a mixture of tankage and acid phosphate, carrying the same 
quantity of phosphoric acid as that given to Plots 2, 8 and 11, and much smaller 
quantities of nitrogen and potash. The increase from this plot has been prac= 
tically equal to that from Plot 8, while the cost of the fertilizers has been but 
$3.75, thus showing a very much larger net profit than that given by acid 
phosphate alone. 
The lesson taught by these experiments is that clover alone will not furnish 
sufficient nitrogen for maximum crop yields in long rotations like this, and that, 
while it is not profitable to add as much nitrogen and potash as would be in-
dicated by the composition of the crops, yet we cannot afford to dispense with 
them altogether. 
No. 231, September 30, 1901, THE HESSIAN FLY AT WORK. (By Chas. E. 
Thorne.) 
On September 25 the Hessian :fly was found busy at work laying its eggs 
on the experimental sowings made at the Ohio Experiment Station Sept. 1, 7 
and 14. On the latest sown wheat, the plants of which consisted of a single 
spear, three to four inches high, practically every plant carried from one to a 
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dozen eggs. On the earlier sowings the eggs were not quite so abundant, es-
pecially on that of Sept. 1. 
It is extremely desirable that more thorough observations be made upon this 
insect than have ever yet been reported, especially with regard to its appear-
ance and disappearance in various localities, and the Experiment Station 
urges that such observations be at once undertaken throughout all that portion 
of the State where the fly may not yet have finished its work. 
The Hessian Fly is a minute insect, somewhat resembling the mosquito, 
but considerably smaller. The abdomen of the female is extended into a long, 
slender ovipositor, and when engaged in egg laying she flies from the ground 
to the plant, deposits one or more eggs, an operation requiring but a fraction 
of a minute, then to the ground and soon to another plant. The eggs, which 
are only barely visible to the unaided eye, are reddish in color, several times 
as long as wide, and are deposited end to end in the minute creases of the young 
wheat blade, usually on the upper or inward side. They are said to hatch in 
four to ten days, owing to the temperature, but further observation is needed on 
this point. They are so small that a glass magnifying 3 to 5 diameters is nec-
essary to a satisfactory examination. A suitable pocket lens in a rubber case 
can be procured of any optician for 50 to 75 cents. 
It would seem probable that a sharp frost, occurring while the eggs are ex-
posed, would prevent their hatching, but no observation seems ever to have been 
made on this point. 
Care must be taken not to confuse the Hessian :fly with a gnat-like plant 
louse, which is often found fixed on the wheat blade with its sharp proboscis 
inserted into the blade, from which it is sucking the sap. These are not usually 
sufficiently numerous to cause any material injury, but some of them are about 
the size of the fly. Their rounded abdomen and sluggish action serve to dis-
tinguish them readily from the slender, active flies. 
In neighborhoods where occasional :fields of wheat have been sown the flies 
will probably have expended all their egg laying energies upon these and it will 
now be safe to sow the general crop; but where everybody has delayed sowing 
the risk may be greater, for we do not know how long the fly is able to hold her 
eggs, waiting for the farmer to provide a suitable place for them. 
Where wheat is as badly infested as are the experimental sowings at this 
Station it would be wise to plow under and sow again; for such wheat will not 
only be almost destroyed, but it will serve to carry over a host of the well known 
":flax seeds" of the :fly, from which a new brood will emerge next spring to con-
tinue the destructive work. 
The Experiment Station urges that careful observations be made all over the 
State on the points above indicated, and the results reported to it at Wooster. 
To-day, Sept. 27, eggs are being laid on wheat sown Sept. 21. 
No. 232, March 17, 1902. OAT SMUT-How TO PREVENT I'l'. (By A. D. 
Selby.) 
Farmers who grow oats know how much grain is at times destroyed by 
smut; the amount of smut ranges from almost nothing to one-third, or in extreme 
cases even one-half, the entire yield. On au average it is computed that this 
loss is not less than 6 per cent. of the annual Ohio oat crop, or $450,000 to $500,000 
each year. This loss is practically all preventable by a simple method of treating 
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tne seed oats to kill the smut spores, which are sown with tll.e seed only, and 
the Experiment Station has proved this method to its entire satisfaction. This 
i;, known as the formalin method of Bolley. Formalin is a clear liquid, a solu-
tion of formaldehyde in water, and may be purchased at drug stores for abcut 50 
cents per pound. Each pound is sufficient to stir into 50 gallons of water and 
will treat 50 bushels of seed oats; 1 ounce is enough for 3 gallons of water and 
will treat 3 bushels of oats. The amount purchased will be determined by the 
number of bushels of oats to be treated. Formalin is not poisonous, though 
not wholesome; it is well to avoid smelling of the strong solution as purchased, 
b;Jcause it is irritating to the nostrils. The very dilute solution used for oat 
smut is not objectionable. 
TO TREAT SEED OATS FOR SMUT. 
Having the solution made at the rate of 1 ounce of formalin to three gallons 
of water, well stirred, and a gallon of solution to each bushel of seed to be treated, 
apply this with a sprinkling can to the oats in piles on a tight floor. Grain piles 
should not exceed about 6 bushels and the number of piles will follow from the 
amount of seed. Sprinkle each pile in turn, shoveling thoroughly, knowing how 
much solution is applied; continue in each case until th~ solution tends to run 
out on the floor despite the shoveling. Usually a half gallon or more per bushel 
may be sprinkled on the first round, when the one pile is passed for a few min-
utes while another is handled in the same way. Upon a second sprinkling of 
e;;tch pile as much solution is used as will be held; then with a third or fourth 
repetition the gallon per bushel may be used. After this shovel over and leave 
in low fiat piles over night, or for not less than 4 hours. The seed may then be 
spread thin on a floor and shoveled over occasionally to dry out for drilling, or 
it may be sown wet if broadcasted. If in weather when proper drying of the 
seed is secured, the treatment of the seed may precede the time of sowing by 
some weeks. Seed treated in this manner is not poisonous, though scarcely 
suitable to be fed to horses. 
TO PROCURE FORMALIN. 
The Experiment Station has no pecuniary interest in commercial transaction 
but an easy and reasonable acquisition of the formalin may advance the Station's 
teachings. Learning that some have been unable to purchase formalin near at 
home the Station has arranged to have local drug firms fill orders at the follow~ 
ing rates, if orders are sent to the Experiment Station. It is preferred that the 
purchases be made at home. One oz. bottle of formalin by mail, 15 cents; 2 oz. 
bottle by mail, 25 cents; 4 oz. bottle by mail, 30 cents, postage in all cases pre~ 
paid. By express ;!{ pound formalin, 35 cents; 1 pound, or pint, formalin 40 
cents, expressage paid by recipient. Remittances should be made to the Station. 
The Station Botanist is also Director of this line of experiments in the Agri-
cultural Student Union of Ohio, and will be able to supply formalin upon 
agreements to conduct experiments and report results, to one or more persons in 
each township of the State. Applications in this line for experiments may be 
addressed to the Station Botanist. Other requests, remittances or inquiries 
should be addressed to the Experiment Station, Wooster, Ohio. 
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No. 233, March 24, 1902. SWEET CLOVER AS A SOIL AMELIORAN'l'. (By 
Chas. E. Thorne.) 
Those who have carefully observed the habits of the wild sweet clover (other-
wise known as Bokhara clover or melilot) have noticed that its volunteer growth is 
practically confined to road-sides where the surface soil has been scraped away 
or where the ground has been puddled by trampling, and to similar locations 
elsewhere, such as the bottoms of abandoned brickyards or places in pasture 
fields where the soil has been trampled while wet, or hillsides from which the 
surface soil has been washed away. It is practically never found invading pas-
tures or other lands which have been kept in good condition. 
At the Ohio Experiment Station the seeds of this plant have repeatedly been 
sown on soils which were merely thin, but not washed or puddled, but invariably 
without success. The only case in which it was induced to grow was where it 
was sown on the bottom of an old brickyard at Columbus in 1888. Here a full 
stand and vigorous growth were obtained, and the crop was allowed to stand 
and re-seed itself until the fall of 1891, when it was plowed under and the land 
sown to wheat. The result was a yield of 26.9 bushels of wheat per acre on the 
land where melilot had grown, against a yield of 18.6 bushels on similar land 
alongside, which had been cropped with corn and oats the two seasons previously. 
The Experiment Station Record reports an experiment made near Tost, 
Germany, in which melilotus was sown with rye in the spring of 1889 and was 
plowed under the following spring and the land sown to oats followed by pota-
toes. The result was an increase of 17 bushels per acre in the oats crop and a 
doubling of the potato crop. 
Animals do not eat sweet clover readily, but when confined to it they are 
said soon to learn to relish it, and it is largely grown for forage and hay in the 
southern states. It resembles alfalfa in appearance and habits of growtn, and 
like alfalfa must be cut before full blossoming if it is desired to make hay of it, 
otherwise the stems become too hard and woody. Like alfalfa it will furnish 
two or three crops of hay in a season; but it differs from alfalfa in being a bien-
nial plant, so that it will disappear at the end of the second season after seeding 
unless permitted to re-seed itself. 
As a plaut for green manuring Prof. S. M. Tracy, formerly ef the Missis-
sippi Experiment Station, says of it in Farmers Bulletin 18 of the U. S. Depart-
ment of Agriculture: "As a restorative crop for yellow loam and white lime 
lands this plant has no superior, and for black prairie soils it has no equal. 
The roots are very long, penetrating the soil to a depth of 3 or 4 feet; are quite 
large, and by their decay at the end of the second year leave the soil with innu-
merable minute holes which act as drains and loosen the soil, so that the roots 
of other crops can go deeper and find more abundant supplies of food and bear 
drouth better." 
The appearance of sweet clover is a signal that the soil is out of condition. 
Its mission seems to be to occupy the waste places and neglected spots of the 
earth and to prepare them for the growth of other plants. 
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No. 234, March 31, 1902. SPRAYING FOR THE SAN JOSE SCALE LOUSE. 
(By W. J. Green.) 
Various mixtures have been proposed for this insect and a number have been 
found to be more or less effective. It is hardly possible, however, to apply any 
remedy with such thoroughness as to reach every scale, and because its natural 
enemies are few and its rate of reproduction very rapid, complete eradication is 
practically impossible; but by treatment each season it is entirely practicable to 
hold it in check. The choice of a compound with which to make treatment is not 
to be determined alone by its efficiency, but by its availability and practicability 
as well. Resin washes, composed of resin, potash and fish oil, have been found 
to be efficient, but are troublesome to prepare in a smail way. The same is true 
of a whitewash made of lime, sulfur and salt. Whale oil soap, when used as 
strong as two pounds to a gallon of ·water, and applied with thoroughness, is a 
good remedy. Its cost precludes its use in many cases and the difficulty of find-
ing suitable weather conditions for the application of it make results with it 
quite variable. While not without objections, crude petroleum has been found, 
in most cases, to meet the requirements better than any other remedy yet tried at 
the Ohio Experiment Station. The thin, light grade is safer and less trouble-
some to use than the thick, heavy grade, although when diluted with water the 
latter is less objectionable than if used clear. Refined oil is more harmful than 
crude. 
Good results have been secured in spraying scale infested trees with 25 per 
cent of crude petroleum and water, also with higher percentages of oil. Trees 
have been injured, and even killed, with 25 per cent of oil. On the other hand 
many thousands of trees, in all parts of the country, have been sprayed with 
clear crude petroleum, and with various percentages, without injury. 
The manner of spraying has much to do with the effect upon the trees. 
When the material is applied in such quantities as to run down the limbs and 
bodies of the trees, injury is almost sure to occur, even if the oil is diluted with 
water. Sometimes the operator, trusting to dilution to prevent damage, sprays 
excessively, or until the mixture runs down to the roots. The oil is thus unevenly 
distributed and unknown quantities reach certain parts of the tree, resulting in 
local injury. 
Peach trees are very tender and should be sprayed with more than ord~nary 
care. If whale oil soap is used the work should be done just as the buds are 
swelling. 
The only safe way is to stop spraying before the mixture begins to run, and 
this rule applies to diluted as well as to clear crude petroleum. With a suitable 
pump, like the Spraymotor, 25 to 50 percent crude petroleum can be used safely 
and economically, but if the pump cannot be relied upon to give accurate per 
centages then clear crude petroleum can be applied with any pump. A nozzle 
which will give a fine spray is needed in all cases, and for this purpose the Ver· 
morel is satisfactory. Choose a day for spraying with crude petroleum when 
evaporation is rapid, as greater i~jury is done in damp than in drying weather. 
If the sun shines and the wind is blowing, all the better. A light wind is not 
advantageo1:1s but a brisk or high wind assists operations materially. When 
there is no wind beg-in at the top of the tree, spraying around the tree, and 
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work downward, rather than upward. Avoid double applications, such as may 
result by spraying up and down the tree. If the wind is brisk hold the nozzle 
high and let the material drift through the trees. In this way trees some dis-
tance away may be covered almost as well as those near by. The operator must 
shift his position and change the height of the nozzle as experience shows to be 
necessary. When the wind changes, another application must be made on the 
other side of the tree. There is less danger of oversprayiug in a high wind 
than when the air is calm, but there is also a greater probability of missing 
parts of trees. In early spring, just befor<" the buds open, is the best time to 
spray, although no harm may be done if the work is 'performed earlier. The 
work can be done much better if the trees are first severely pruned by cutting 
off the ends of the branches. In case trees are seriously infested this operation 
is necessary in order to secure good results, after removing one-third or one-half 
of the top. Peach trees will endure very close pruning and no harm will be 
done if the top is all cut away and a new one started. Close pruning also as-
sists the trees to recover from the weakening effects of the scale. 
It is seldom advisable to destroy trees because of infestation, but it is usually 
better to prune and treat than to dig out, because new trees put in place of the 
old ones would soon become infested. 
No. 235, Apri114, 1902. BITTER-ROT OF APPLES. (By A. D. Selby.) 
The Ohio Experiment Station has received, during past seasons, reports of 
heavy losses of apples from the bitter-rot. These reports indicate rather greater 
frequency of bitter-rot on sweet varieties, although the disease spreads to other 
sorts. The losses are reported more frequently from southern Ohio, but the 
Station is not sufficiently informed as to the extent or the local distribution of 
the bitter-rot. 
The disease attacks the fruit before ripening in midsummer and often prac-
tically destroys all the fruit before picking time. Much of that which is not 
totally destroyed is spotted by the disease and is lost in storage. The rotted 
spots are dark and impart a bitter taste to the fruit. Every apple grower will 
doubtless recognize the disease by name without any detailed description. 
The Ohio Experiment Station has asked the Legislature of the State to pro-
vide the necessary funds to enable it to conduct experiments and to advise applt 
growers as to remedies for this bitter-rot of apples. 
WHO HAS SUFFERED FROM BITTER-ROT? 
J.n order to be ready for this work if the appropriations are made for it, more 
information is needed, including if possible the addresses of all who have suf• 
fered losses from bitter-rot of the apple and who may desire to learn of a remedy 
for the disease. This is especially desired from southeastern Ohio, including-
the names of varieties which rot worst. 
All who have suffered such losses, or who desire advice and assistance in 
fighting bitter-rot, are requested to respond by writing a postal card, or letter, 
to the Botanical Department of the Station. Early and full responses are 
solicited. Address, Ohio Experiment Station, Wooster, 0. 
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No. 236, April21, 1902. GRAPE ROT AND ITS PREVENTION. (By A. D. Selby.) 
Grape rot has been serious in many Ohio vineyards during recent years; 
this has been especially true stnce 1898 or 1899. The actual dates for the begin-
ning of the destructive prevalence of grape rot are not accurately known to the 
Experiment Station. Upon this point grape growers will confer a great favor 
by advising the Station. 
THE PREVENTION OF GRAPE ROT. 
The experiments conducted by the Station 'Botanist and his assistant have 
proved that thorough and repeated sprayings for rot with the recommended 
fungicides is an effective and profitable remedy. The number of treatments 
made in 1901 was seven, beginning when the shoots were one to two feet long. 
The cost of this treatment was about $7.00 per acre; the gross receipts per acre 
from sprayed grapes was $125.20 per acre, and from unsprayed grapes less than 
$10.00 per acre in the same vineyard. A full description of the experiments is 
published in Bulletin 130, which w1ll be sent free on request. 
BORDEAUX MIXTURE, SODA BORDEUAX MIXTURE AND EAU CELESTE. 
Plant pathologists are quite well agreed that Bordeaux mixture is the most 
effective fungicide for ordinary plant diseases. It is made from copper sulfate 
and lime. But Bordeaux mixture may not be used upon fruit as ripening ap-
proaches because it adheres to the fruit. For later sprayings on grapes, that is 
after July 10 to 15 on Concords or other early varieties, So~a Bordeaux mixture 
appears to be a very effective fungicide and is cheaper than the ammoniacal cop-
per carbonate heretofore recommended. This spray is made from caustic soda 
and copper sulfate. Full directions for making Soda Bordeaux mixture are 
given in Bulletin No. 130. Full directions for spraying apples and grapes are 
contained in a special calendar prepared for that purpose. Both will be sent 
upon application, 
Grape growers are warned against the use of Eau Celeste in spraying grapes 
or other fruits. This fungicide, which is made by using ammonia and copper 
sulfate, injures the foliage and the fruit will not ripen properly on vines so 
treated. 
FIELD WORK ON GRAPE ROT BY THE EXPERIMENT STATION. 
The Ohio Experiment Station, by its department of plant pathology, has 
prepared to keep a specialist in the field during the season of 1902 to advise 
and direct vineyardists in the proper preparation of the spray mixtures and in 
the prevention of grape rot, and to conduct illustrative experiments in certain 
localities. To be able to plan this work and to be of most service in it, more 
information 1s wanted. 
ADDRESSES OF GROWERS NEEDED. 
To give this knowledge grape growers who have suffered losses from rot and 
who wish advice and direction in the work of spraying are requested to write at 
once to the Statiou Botanist, stating these facts together with the vineyard area, 
and the varieties that have been lost by rot. After this information is at hand 
and the season ·arrives, routes may be arranged and notice given with dates of 
appointments. 
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PREPARATIONS FOR WORK SHOULD BE MADE. 
It is the desire of the Experiment Station to help all vineyardists in fighting 
the grape rot, by advice and direction, but the actual spraying work will fall to 
them and will not be undertaken by the Station. Vineyardists are advised to 
prepare by providing good traction or other spray pumps with one or two lines 
of hose attached, carrying nozzles at the ends of the hose. It has been found 
necessary to direct the spray by holding the nozzles; traction sprayers that are 
not so arranged must be changed to permit this, if successful spraying for grape 
rot is to be secured. 
No. 237, April 28, 1902. SPECIAL SPRAYING INSTRUCTIONS. (By A. D. 
Selby.) 
To meet 1mmediate needs the Ohio Experiment Station has prepared the 
following brief directions concerning apples and grapes; 
SAN JOSI!: SCALE LOUSE. 
For San Jose Scale on apple and grape (including peach and cherry) crude 
petroleum, undiluted, is recommended as safe and efficient when applied accord-
ing to No. 17 below; peach and plum are more tender and must be sprayed with 
caution. Crude petroleum may be applied at any time during the winter, prefer-
ably near spring; lime, salt and sulfur mixture may also be used and very much 
later, even after the leaves have appeared. 
CODLIN MOTH AND CANKER WORM, 
These are both covered by Calendar directions; codlin moth also by bitter-
rot treatment with arsenites added. For canker worm, ~reatment early while 
worms are very small is essential. 
.APPLE BITTER·ROT. 
Spraying for this, to be successful, begins as buds a1·e opening followed by a 
second anll third spraying as for scab; About 10 days later a fo\trth spraying 
is made strictly for bitter-rot, followed by a fifth and sixth in all. After the 
third, Soda Bordeaux mixture should be used on all sprayings and in it the 
arsenites may be added for codlin moth. 
If dust spraying is practiced instead of ordinary liquid applications, about 
dmtble the number of applications will probably be required and must be made 
when the foliage is moist, say from 4 to 8 A. M., or following a fog. 
Carefitl and thorough work will be required in orchards where the bitter-1·ot 
has prevailed unchecked in the past. 
GRAPE ROT· 
The first spraying for grape rot is made upon the new shoots when 1 to 2 
feet long, that is, just before blooming. The Bordeaux mixture may be used for 
four sprayings on ordinary sorts or for a fifth on Catawbas, to be followed in all 
cases with three sprayings of Soda Bordeaux mixture. The intervals sho.)ll!i be 
shortened if threatening weather prevails at the dangerous period of rot prevalence. 
For directions as to making Soda Bordeaux mixture and fo1· testing Caustic 
Soda and having Station test the same, see Bulletin ;130. Apply for thi$ 
Bulletin if not at hand. 
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DIRECTIONS FOR MAKING SPRAY MIXTURES, 
FUNGICIDES. 
1. Bordeaux Mixture I. 
Copper sulfate (blue vitrol) 4 pounds. 
Quicklime (not air slaked) 4 pounds. 
Water, to make 50 gallons. 
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Dissolve the copper sulfate in about two gallons of hot water, contained in a 
wooden vessel, by stirring, or even better, by suspending the sulfate, contained 
in a cheese cloth sack, in a large bucketful of cold water. With the cold water 
and cheese cloth bag, a longer time is required. Pour the sulfate solution into 
the barrel or tank used for spraying, and :fill one-third to one-half full of water. 
Slake the lime by addition of a small quantity of water, and when slaked cover 
freely with water and stir. Pour the milk of lime thus made into the copper 
sulfate, straining it through a brass wire strainer of about 30 meshes to the 
inch. Pour more water over the remaining lime, stir and pour into the other; 
repeat this operation until all the lime but stone lumps or sand is taken up in 
the milk of lime. Now add water to make SO gallons in the tank. After thor-
ough agitation the mixture is ready to apply. The mixture must be made fresh 
before using, and any left over for a. time should be thrown out or fresh lime 
added. 
2. Bordeaux .Mixture II. 
This is half the strength of Bordeaux I. To use on peach and cherry foliage. 
s. .Ammoniacal Solution of Copper Carbonate. 
Copper carbonate, 6 ounces. 
Ammonia, about 3 pints. 
Water, 50 gallons. 
Dissolve the copper carbonate in the ammonia and add the water. 
Caution:-Use no more ammonia than is required to dissolve the copper 
carbonate. Ammonia is variable in strength, and the amount required must be 
tested in practice. 
4. SOda Bordeaux Mixture, 
Copper sulfate, 4 pounds. 
Commercial Caustic Soda, Soda lye, (Sodium hydro:x:id) slightly in 
excess so that mixture is alkaline-according to strength, 11 b, 
5 oz. to 11b. 8 oz. 
Water, to make 50 gall~s. 
To use instead of ammoniacal copper carbonate, on apple, grape, etc. 
Warning:-In each case of change of grade or brand of commercial caustic 
soda it will be necessary to test the strength. Keep mixture well agitated. See 
Bulletin 130 for full directions as to testing. An easy mixture to operate with. 
130 OHIO EXPERIMENT STATION. 
5. Potash Bordeaux Mixture. 
For use like Soda Bordeaux mixture instead of ammoniacal copper carbonate. 
Caution:-Prepare like Soda Bordeaux, only after 'lest of the strength of the 
caustic potash. 
6 Copper Sulfate Solution. 
Copper sulfate, 4 pounds. 
Water, to make 50 gallons. 
Dissolve the sulfate as directed in Bordeaux I. 
CattHon:-This solution will injure foliage. It can be used only before the 
buds open. 
7. Potassium Sulfid Solution. 
Potassium sulfid (liver of sulfur), 1 ounce. 
Water, 3 to 4 gallons. 
This solution will not remain unchanged. The potassium sultid must be 
kept in a well stoppered bottle. 
8. Formalin 
For oats and wheat smut, lib. formalin to 50 gallons of water. 
For potato scab, ~ pint formalin to 15 g·allons of water. 
For onion smut, llb. formalin to 25 or 33 1 .) gallons of water. 
9. Corrosive Sublimate. 
Corrosive Sublimate, 2 ounces. 
Water, 15~ gallons. 
Label, Poison; used for potato scab and for disinfection. 
To hasten solution, have druggist pulverize the sublimate. 
INSECTICIDES. 
10. Kerosene Emulsion. 
Dissolve one-half pound hard soap in one gallon of water (preferably soft 
water) and while still boiling hot, remove from the fire and add two gallons of 
kerosene. Stir the mixture violently by driving it through a force pump back in-
to the vessel, until it becomes a creamy mass that will not separate. This requires 
usually from five to ten minutes. The emulsion is then ready to be diluted with 
water and applied. For the common scale insects and hard bodied insects, like 
the chinch bug, use 1 part emulsion to 8 or 10 parts water. For soft bodied in-
sects (plant lice, etc.,) use 1 part emulsion to 15 or 20 parts water. 
Kerosene emulsion kills by contact, and therefore the application should be 
very thorough. It may be used against a great many different pests, but is es-
pecially valuable for desi!roying those with sucking-mouth parts, for they cannot 
be killed with arsenical poisons. 
11 , Paris Green. 
In combination with Bordeaux mixture, Paris Green may be used at the rate 
of 1 pound to 175 to 200 gallons. 
When Bordeaux mixture is unnecessary, the Paris green may be used at the 
same rate, but 2 or 3 pounds of freshly slaked lime must be added to prevent 
burning of the foliage. Keep the mixture well stirred so that the poison will be 
distributed evenly. 
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In cases where successive sprayings are necessary it is important to consider 
the accumulation of poison and use a slightly weaker mixture, unless sufficient 
rain has fallen to wash off the poison thoroughly. 
12. London Purplt>. 
If desirable London purple may be substituted for Paris green, but it has 
the disadvantage of being somewhat variable in composition and contains more 
soluble acid. For that reason it must be used somewhat weaker, or else an 
'l.bundance of lime provided, so as to prevent burning of foliage. It has the 
advantage of not settling as readily as Paris green. 
13. White Hellebore. 
Hellebore is often employed in cases where arsenical poisons would be objec-
tionable. Use one ounce to three gallons of water. 
14. Pyrethrum. 
Pyrethrum is usually applied as a powder, with a bel-lows, but may be used 
as a spray at the rate of one ounce to two gallons of water. 
15. Whale Oil Soap Solution. 
Use from one to two pounds of soap to one gallon of water. Be sure that the 
soap is thoroughly dissolved, and then apply in form of spray. 1 pound to a 
gallon of water if used for peach leaf curl only. 
16. Arscnites of Soda. 
Dissolve two pounds of commercial white arsenic a. ... a: fm .• 110unds of carbon-
ate of soda (washing soda) in two gallons of water and use one and one-half 
pint to a barrel of Bordeaux mixture (50 gallons.) 
The easiest way to make the solution is to put both the white arsenic and 
carbonate of soda in a gallon of boiling water and keep boiling about fifteen 
minutes, or until a clear liquid is formed, and ~hen dilute to two gallons. 
17. Crude Petrole11m. 
Crude Petroleum, undiluted and in different percentages, has been used on 
all kinds of fruit trees without injury, in varions parts of th@ country. It may 
be safely used in any part of this State, provided the proper precautions are 
taken. Light oil, of about 45 degrees Baum, is less injurious, when used un-
diluted, than heavy oil. A clear sunshiny day should be chosen, preferably 
just before the buds open in the spring, and the trees should be sprayed lightly. 
Begin at the top of the tree and spray downward, and stop before the oil begins 
to run down the branches and trunk. If the work is done on a windy day, it 
will need to be repeated when the wind is in the opposite direction. 
18. Lime, Salt and Sulfur Mixture. 
Quicklime, 35 lbs. 
Sulfur, 20 lbs. 
Salt, 15 lbs. 
Water, 50 gallons, 
Boil 10 pounds of lime and 20 pounds of sulfur in 20 gallons of water for 2 
hours. When the mixture turns an amber color add the remainder of the lime 
and 15 pounds of salt, and water to make 50 gallons. Use while hot. 
19 Arsenate of Lead or Disparene 
3 lbs. to 50 gallons of water. 
Spray Calendar, for Apples and Grapes. 
WHEN TO SPRAY. 
Spray. With what to spray. j ' VI-hat to For What to Remarks and cautions. spray. 
. First spraying. Setond spraying. Third spraying I Fourth spraying. 
Apples ~Bitter-rot. ..•.. Soda Bordeaux or am- With first app~earanet> One to two weeks after! Two weeks later ....... 
1
1Not •required if Bord-lThese follow Bordeau.x 
IlHmiacal copper carb of rot or about 10 1st................... eaux prect.•·des........ fr- sc~b; d~nger on fair 
onate........ . . . . . . . . days after 3rd or 4th s ·tnne app e~",;. 
Grapes 
for scab ............ . 
Scab ....... ~ ... !Bordeaux mixture I ... !As buds are swelling. jJust before blossoms~ Just after t1m hlossmnsiScven to ten day~ later 
open . . . . . . . . . . . . . . . . . drop ............ : ..... ·I White skinned apple~ are 
Sooty fungus •.. jBor<leaux I. ........... jAfter blossoms drop ... jTwo weeks later ....... These comc!lle Wlth3r<l an<! 4th for scab ...... ·I injure<! by spraying 
I alter third. 
I Bn<l moth •..... !Arsenites in Bordeaux! With opening of buds .. I. ...... ······ ...... .. 
Canker worm .. :Arsenites alone, 11, n. With firstyomigwormsrn one week if worms1same as second ....... ·I· ...................... . 
Codlin moth.· .IA:::;t:: ~I~-~~;~~~~ As.ooon as blossomsfal1 1Sc::::~~ ~-~;s·;~~~~ These coincide with3rdlan<l 4. th for scab. Parisi1Arsenate of lead or <lispa-I or 19 . . . . . . . . . . . . . \ green. 16 or 19 alone rene may be used. 
San JoseScale.!Cru<le ~etroleum.IA!ter leaves drop iniJust b<;fore. foliage' ...........•.. ···· .•.... 
whale ml soap solu- fall . .. . . . . . . . . . . . . . . . starts m sprmg •..... 
tion or lime, salt and 
sulfur mixture •..... 
Wooly aphis .. jKeroseneemulsion .•... JWhen trees are not iulru the fall ......•....... •········ .......•....... 
full leaf ............. . 
on light apples •...... 
T\\o lbs. soap dissolved 
· · · · · · · · · · · · · · · · · · · · · .. · ' in 1 gal. water. See 15. 
. ................•...... 1Don)t use emulsion when 
trees are in full leaf. 
Anthracnose •.. !Bordeaux I. ........... Just before buds open .. Just before blossoming Just after fruit has set Ten <lays later, Bur<!- Don't spray after fruit is 
<lea ux I. . . . . . . . . .. . . . half grown. 
Berry moth .. ~. Arsenites with Bord- ........................ After fruit has set ..... Ten to fourteen days Don't spray with arsenites 
eaux I. . . . . . . . . . . . . . . later. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . after July 1st. 
Downy &. pow-~Bordeaux I. ........... Just before blossoming After fruit has set ..... Ten to fourteen <lays Covered by spraying for 
derv- mildew. later..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . anthracnose or rot. 
Rot ............ Bordeaux 1 and 3 or 4 •. Just hefore blossotning Just after fruit has ~t Seven or eight days! Seven nr eight clayR,Foll.ow by three spraying.s 
Bordeaux I··· ...... · Bordeaux I.......... later, Bordeaux I.... later, Bordeaux I.... wtth soda Bordeaux or 
Leaf hopper •... JKerosene emulsion ..... Before young can fly... anl. cop. carbonate. 
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No. 238, May 5, 1902. SPRAY PUMPS AND SPRAYING APPLIANCES. (By W. 
J, Green.) 
The Ohio Experiment Station has frequent inquiries concerning spray 
pumps and spray appliances. In replying to these inquiries it is the aim to 
supply addresses of manufacturers of successful patterns of spray pumps, &c., 
with such suggestions as will aid the prospective purchaser to select an outfit 
adapted to his own needs. (The Station does not care to advertise manufacturers.) 
First.-Hand pumps adapted to placing on barrels or mounted tanks and 
capable of supplying a spray for two lines of hose and two nozzles. These are 
adapted to general orchard work. 
Second.-Portable hand pumps for use on a bucket and adapted only to 
spraying a few trees, &c., and knapsack pumps. Both are portable. 
Third.-Traction pumps with tank or barrel, mounted, the power to run the 
pump being supplied by traction. This class is quite well adapted to potato and 
vineyard spraying if supplied with two lines of hose for the latter purpose and 
the nozzles attached thereto are directed by hand. 
Fourth.-Compressed air pumps. Small ones are portable like knapsack 
pumps and have a tight chamber into which air is pumped. Large pumps of this 
kind are scarcely on the market, though extremely desirable. 
Fifth.-Power pumps, in which power is supplied by gasoline or steam en-
gine. This class is expensive. 
Sixth.-Dust sprayers for blowing powdered materials. 
Only spray pumps of the first, third, fourth and fifth classes are adapted to 
extensive operations; the objection to the first class is the labor of pumping; to 
the third the inability to spray while not moving forward; to the fi.ftlt the cost 
and great weight of the outfit. The method of the sixth class is yet to be well 
tested. The advantages of the first class are comparatively low cost, the wrae 
range of adaptability and the comparative ease of keeping in working order. 
For those just taking up orchard spraying some pump of this class is recom-
mended. 
The advantages of the second class are the still smaller cost and extreme 
portability. This applies to the small pumps of the .fourth class and makes 
these all suited to the person with a small :field or a few trees which require 
spraying, and where help is limited to a single person. 
The fourth class, compressed air spr~.yers, will have many advantages when 
fully developed and put upon the market. 
The fi.fth class is upon the market and will be carefully studied by a few 
who contemplate purchase af this type of sprayer. 
The matter of dust sprayers for orchard applications of powders of like 
composition with Bordeaux mixture when dried, is in an undeveloped state as yet. 
All pumps using Bordeaux mixture sh0uld have the working parts of brass 
to prevent corrosion. 
134 OHIO EXPERIMENT STATION. 
MANUFACTURERS OF SPRAY PUMPS. 
FIRST, SECOND AND THIRD CLASS. 
Bean-Chamberlain & Co., Hudson, 
Mich. 
The Caswell Spray Pump Co., 
Sandusky, 0. 
The Deming Co., Salem, 0. 
The Field Force Pump Co., Lock-
port, N.Y. 
Gould's Mfg. Co., Seneca Falls, 
N.Y. 
Hardie Spray Pump. Mfg. Co., De-
troit, Mich. 
Humphreys & Co., Mansfield, 0. 
Barnes & Co., Mansfield, 0. 
Latham & Co., Sandusky, 0. 
Morrill & Morley, Benton Harbor, 
Mich. 
F. E. Myers & Bro., Ashland, 0. 
Mr. Throop, mecha:1ic, Geneva, 0. 
(Trachon only.) 
POWDER DUSTERS OR GUNS. 
Leggett Bros., New York, N. Y. 
Excelsior Co., New Haven, Conn. 
Dust Sprayer Mfg. Co., Kansas 
City, Mo. 
COMPRESSED AIR SPRAYERS. 
The Ripley Hardware Co., Graf-
ton, Ill. 
Rochester Spray Pump Co., Roch-
ester, N. Y. 
POWER PUMP SPRAYERS. 
The Advance Mfg. Co., Hamilton, 
0. 
Gould's Mfg. Co., Seneca Falls, 
N.Y. 
PUMPS FOR MIXTURES OF OIL AND 
WATER, 
Spramotor Co., London, Out. 
Deming & Co., Salem, 0. 
SPRAY APPLIANCES. 
These are obtainable of nearly all manufacturers and dealers. 
Hose.--"'Good 3-ply }i inch rubber hose, in lengths of 25 feet is needed for 
carrying the nozzles. Short hose restricts action and is unprofitable. 
Nozzles.-The Vermorel pattern is one of the best-the double Vermorel 
(Morrill & Morley) is especially to be recom-nended for vineyard and extensive 
orchard spraying. The Bordeaux nozzle (Deming & Co.) has some goods points, 
as has the Caswell (Caswell) and others. The double Vermorel is recommended 
without reserve. 
Shut-o:ffs.-These should be inserted at point of holding to prevent waste. 
Extension rods of bamboo, gas pipe or brass pipe, carrying shut-off at base 
and nozzle at end are necessary for orchard and general work. These may 
be obtained in various lengths, but should not be excessively long. 
PRICES OF SPRAY PUMPS. 
This matter is one of competition among manufacturers to a considerable 
extent, amd prices are not high at the present time. A fair to good quality hand 
pump of the first class may be obtained at from $6.00 to $15.00 with ap-
pliances, barrel, tank, etc., extra. 
The matter of purchasing pumps and appliances should be taken up with 
local dealers or the manufacturers. 
For information concerning spray mixtures, spray calendars and direchons, 
address, Ohio Experiment Station. Wooster. 0. 
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No. 239, May 12, 1902. FIGHTING THE CHINCH BuG. (By Chas. E. Thorne.) 
Letters received at the Ohio Expenment Station state that the chinch bug is 
again making its appearance in various parts of the State, being observed in the 
young wheat. 
It has been observed that in damp weather chinch bugs often become infected 
with a fungous disease, resembling a whtte mould, which soon causes them to 
die. The Experiment Station has cultivated this fungus, and is sending out 
small packages of the culture to those who apply for it, in the hope that it may 
cause the bugs to become infected with the disease at an earlier date than 
would otherwise happen. 
To use this remedy, the material sent (which resembles dried yeast) should 
be finely pulverized and distributed, a very little in a place, where the bugs are 
found in largest numbers, preferably on low or damp ground. The bugs which 
become infected will communicate the infection to others. 
Only one small package of this culture can be sent to each applicant, but its 
work may be extended by collecting bugs found to be infected and distributing 
them among others, This will at least reduce the danger of attack next year. 
This remedy requires damp weather for successful operation, and farmers 
should not depend upon it alone. As the wheat matures the bugs will leave this 
crop in search of fresher pastures, and will probably attack neighboring fields 
of oats or corn. The chinch bug is especially fond of millet and similar grasses, 
and a farmer who finds his wheat fields infested w11l do well to sow a narrow 
strip of millet between the wheat and his other crops. 
As the proper time for sowing millet is during, or just after, the corn plant-
ing season, a strip of millet two or three yards in width may be sown along the 
side of the corn field next to the infested wheat or oats, and when the bugs have 
taken possession of it the millet may be plowed under with a pointer plow and 
the ground harrowed and rolled, thus burying the bugs. 
The progress of the bugs from field to field may also be obstructed by mak-
ing a V-shaped trench with the corner of a hoe and filling it with coal tar, the 
tar to be renewed as soon as it becomes crusted over. Another method which has 
been suggested is to plow a deep furrow across their track; the bugs which get 
into this furrow will have difficulty in getting out again, and they may then be 
killed by sprinkling them w1th kerosene emulsion made as follows: 
Dissolve half a pound of soap in one gallon of water and heat to boiling; re-
move from the fire and while hot add two gallons of coal oil, churning the mix-
ture with a force pump for fifteen minutes or until it resembles buttermilk. To 
each quart of this emulsion add fifteen quarts of water and apply with a spray 
pump or sprinkling pot. 
This emulsion may also be used where the bugs have attacked the outer rows 
of corn, using a spray pump and throwing it with sufficient force to wash them 
off the corn. 
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